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To 

JAMES YOUNG, Esq. 

Sir, 

In looking around, it puzzles me to 
find a Name, more intimately or dearly asso¬ 
ciated with the true basis of Commercial 
Prosperity, than that I now choose for my 
frontispiece. 

That talent and perseverance may be re¬ 
warded, by the general advancement in India 
of every tiling which tends to the greatness of 
a nation, is the sincere wish of 

Sir, 

Your most Obdt. Humble Servt. 

JOHN BELL. 


Calcutta , 30th Sept. 1 Jl. 




DIRECTIONS FOR BINDING THE PLATES. 


Plate I.—to face .page 10.’ 
Plate II.—to face page 14. 
Plate III.—to face page 38. 
Plate IV.—to face page 20. 


EXPLANATION OF THE PLATES. 

Plate I. 

Fig. 1 . —Represents ridge-plan ting with top-cuttings, on moist soil. 
Fig. 2.—Ridge-planting with old rattoon-cuttings. 

Fig. 3.—Ridge-planting with healthy cuttings. 

Figs. 4 and 5.—Hole-planting, on poor soil—or with doubtful cut¬ 
tings. 

Fig. 6.—Hole-planting, on good soil, with healthy cuttings. 

• Figs. 7, 8, 9.—Specimens of healthy canes. 

Fig. 10.—Exuberant production, commonly arising from too much 
moisture, and non-attention to trashing. 


Plate II. 

Fig. 1,—Represents the plant shoots germinating from the parent 
cutting, before they break ground. 

Fig. 2.—The appearance of a plant 10 days old. 

Fig. 3.—The same, a month old. 

Fig. 4_The same, 5 months old. 

Fig. 5.—A plant-cane at full maturity. 

Fig. 6.—-A 1st rattoon from the plant stock, stripped of its leaves. 


Plate III. 

Explained at pages 38 and 39. 

Erratum .—At page ZB— for a platform, 5 feet in breadth— read 
10 feet. 


Plate IV. 

Front view of the horizontal and vertical cattle mills, adapted to 
two yoke of oxen or mules. 

N. B. Any inaccuracy of delineation in these plates must be 
charged on the ignorance of the Author, who has been tempted to give 
them, solely with a view to explain what probably would not be so 
easily understood by written description. 




ADVERTISEMENT 


In presenting these pages to the Public, the 
practical experience of the Author is liable to 
question, when he presumes to treat upon a subject 
so different in its nature, from that which his present 
ealling affords him opportunities of investigat¬ 
ing. Suffice it, that the vicissitudes of life have 
their course; and that eleven years have now 
passed by since the effects of climate obliged him 
to quit the West Indies*, whence he dates his 
observations, confining them at present to what 
appears likely to attract the attention of agricul¬ 
turalists in this country, viz. the General Improve¬ 
ment of that grand Staple “ Sugar when the legis¬ 
lature shall think fit, to annul the unwholesome 
distinction in regard to duties, which has hitherto 

* Tobago— 

Permission is given Mr. John Bell, to depart the Island, he having 
complied with the act in such case made and provided. 

Given under my hand, the Twenty-eighth day of April, 1820. 

. SAMUEL HALL, 
Deputy Secretary. 
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kept in check all disposition towards equitable 
competition. 

The original notes, made on the different plan¬ 
tations, where the Author served in the various 
grades, were unfortunately left with a relative in 
Cheltenham ; and the want of such data has been 
felt, to render this essay perfect on many minute 
points, which memory fails to bring into view, and 
may be attributed by the reader to wilful neglect: 
but he prefers any defects to rest on this plea, 
rather than take a leaf from another book,—not a 
difficult task, considering the many publications 
that have issued from the press, bearing upon the 
same subject. But the Author’s view at present is 
to offer, in a condensed shape, such practical in¬ 
formation, as can only be found imbedded in 
voluminous and expensive works; and in which, 
the various notices are for the most part transcripts, 
dressed up in figurative language, to attract the 
ear, and mislead the understanding. 

Many relations handed down in this manner, 
and received with unhesitating confidence from 
the respectability of their source, may, in the end, 
if efficiently analyzed, set forth a beautifully 
Jlnished picture, covering the defects of inaccurate 
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delineation. When we read of the test of a gold¬ 
smith, setting at naught, in the 15th century, the 
doctrines of such learned men as Hortius,‘Rullan~ 
dus, Ingosterus, and Libavius, who had severally 
written a history on the supposed “ golden tooth,” 
which was said to have sprung from the gums of 
a child in Silesia, through divine instrumentality ; 
and which, after the digestion of their elaborate 
disquisitions, proved to be but a bit of leaf gold, 
ingeniously applied to the natural tooth ; we ought 
to guard against too solid a reliance on precepts, 
which are all liable to misconstruction, either from 
the manner in which they are delivered, or from a 
misconceived judgment of the writer, however 
well grounded his observations and inquiries. 

The lapse of time which has gone by, since the 
Author left the scene of active operation, may tend 
to depreciate his essay ; but it must be conceded, 
that notwithstanding, since that period, several 
scientific improvements have been proposed, in the 
method of boiling and curing Sugar, none of these 
patent inventions, appear to have been generally 
adopted in the West India Colonies, nor does it 
appear that the planter has deviated a tittle from 
the simple process which is laid down in this work. 
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It is therefore consigned to the public in nearly 
the same words, as the mind of the author dictated 
about eight years ago, when for amusement he 
compiled a copious MS. volume, treating upon all 
the products common to the West. 



PREFACE. 


The following short treatise is offered, not with 
a view to introduce prematurely the method of 
cultivation and manufacture adopted in the West 
Indies, but to contrast the practical parts of 
Agriculture which, in every country, are influenc¬ 
ed, more or less, by prejudice and circumstances, 
and in no part of the world, perhaps, is the 
strength of hereditary opiniative ignorance to be 
found more permanently fixed than India. 

The greatest advantages pointed out by the 
introduction of any new system, will scarcely be 
sufficient to plead for a native agriculturalist, any 
partial dereliction from the footsteps of his 
ancestors; and it is only through the united efforts 
of a Society, formed for the purpose of collecting 
information upon the practical results of different 
modes, pursued in different countries, and by a 
judicious dissemination of these, that we can ever 
hope to change, or be enabled to correct errors, 
which have obtained, in this country, for a long 
series of years, an almost unchangeable position, 
although powerfully counteracted of late by the 
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efforts of the present Institution. This has al¬ 
ready done much towards that end, and its 
unremitting exertions, it is confidently hoped, 
will eventually be crowned with complete success, 
by promoting a zest for individual skill, enter- 
prize, and industry ; since the period is fast 
approaching which may open a wider field for the 
free and unshackled range of private competition 
in all branches of Indian produce. 

The present moment appears suitable to the 
introduction of a work, tending to promote in¬ 
quiry into the most approved plans of culture 
and manufacture of an article, which has hitherto 
been neglected to an extent, in this country, 
palliated only by the difficulties thrown in the 
way towards a successful competition with Eng¬ 
land’s more favored slave colonies in the West ; 
but such unjust partiality, the offspring of legisla¬ 
tive influence, cannot be expected to last for ever. 
Had the numerous petitions of our home Anti¬ 
slavery Societies, been anticipated by the legisla¬ 
ture to their full extent, Great Britain, as most 
part of Europe would, ere this, have been compel¬ 
led to draw on India for that grand staple, which 
a blind policy has attempted to crush. 

Hampered by galling restrictions, it cannot be 
a matter of surprise, that British capital, skill, 
and industry, have been directed and confined 
to the only article— Indigo; which has been 
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brought to the greatest pitch of excellence, and 
it is not going too far to hazard an opinion, that 
many other exportable products might have been 
long ago improved in an equal ratio. 

The hope is at least worth cherishing. There 
is not a single production (Indigo excepted) 
which may not be improved by the aid'of skill 
and industry, to a degree of excellence propor¬ 
tionate to the lamentable condition in which they 
have been nursed by ignorance and apathy. 

It requires but little labour to shew, that a spur 
is all that is required to reverse the present state 
of things. With reference to the minor vegeta¬ 
ble world, we have witnessed an almost incredi¬ 
ble change in a very short space of time ; and a 
climate long thought inimical to the productions 
of other countries, has been brought to yield 
vegetables, that would vie with the choicest of 
Covent Garden. And how, it may be asked, has this 
been brought about ? Not by leaving things as they 
were, neither by coercion; but by example and 
encouragement. 

If, therefore, in the more humble, although 
not less useful, walks of Horticulture, such an 
improvement has taken place, are we not fully 
warranted in the conviction, that similar happy 
results will arise, in every other branch, to which 
the stimulus of inciting beneficence may be ex¬ 
tended ? 



Where is the country, on the face of the earth, 
whose fr t uits are left to nature, as in India ? We 
cannot even tax 'those who are under the galling 
yoke of .slavery with such indifference, as here 
prevails. If we turn our eyes towards the grounds 
allotted to negroes, in the West, for cultivation 
during 'their leisure hours , we behold, not indeed 
a regular nursery or garden, (each spot being 
cultivated according to the taste of its master,) but 
where every root and fruit which the soil is capa¬ 
ble of nourishing, is seen in its greatest perfection, 
brought, as it were, into one focus, and by the aid 
alone of 12 hours labour nut cf 9 f ; 'icw much 
more then ought we not to expect from a people, 
whose hours are wholly their own, am* whose 
livelihood is dependent on their agricultural ex¬ 
ertions ? But I must pause to recollect, that I am 
speaking of a nation proverbially indolent, and 
whose innate laziness is the offspring of the very 
soil, whose richness yields too bountiful a return, 
to the sparing uand of improvement. 

That the present infantine and rude state of 
Indian agriculture, is wholly attributable to neg¬ 
lect, no one will attempt to deny ; and it therefore 
only rests with those, who have it in their power 
to promote, to the utmost of their exertions, both 
individually and collectively, such objects as will 
conduce to that general improvement, which con- 
sidering the natural capabilities of soil, and requi- 
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sition for extension of exportable resources, is so 
urgently demanded. 

To induce the natives to forsake the paths of 
ignorance, in which they have trodden, for ages, 
requires a skilful direction. Premiums, indeed, 
are baits which elicit a certain degree of emulative 
competition ; but when we regard the vast extent 
of country, with its thick set population, even 
in the Bengal presidency alone, the application 
of these means must be confined to the few who, 
by local and other advantages over their distant 
neig' tours, stand a double chance of success. 
It ’’ >•, that the promise of money is productive 
of I- research, where a natural impulse is 

wanting. 

this, we have a melancholy illustration in 
;he avarice of the Spaniards; who, unable to with¬ 
stand the temptation of a golden harvest, brought 
within view by the discovery of the New World, 
felt no compunction «.o leave their homes, expose 
themselves to "he buffeting of a perilous ocean, 
and wade through ciuehy and blood, in search 
of gold from the bowels of Mexico and Peru; 
exterminating, in their course, by deeds of the 
blackest perfidy, an unsuspecting people, who had 
received them with every demonstration of friend¬ 
ship. Such was the effect produced in the eyes of 
the Spaniards, by the glitter of artificial wealth; 
that, rather than lead on an unenlightened peo- 



pie by conciliatory address, and the aid of 
skilful art, to cultivate the more substantial re¬ 
sources under which the face of the country 
groaned, and which required the hand of industry 
alone to open living mines of more productive 
value, than all the hidden treasures that the 
mountains were supposed to possess, they turn¬ 
ed their whole attention to conquest and plun¬ 
der. 

Touching the effect which money premiums 
held out in this country, by the Agricultural 
Society, may have, it remains at present conjectural, 
and any opinion advanced on the policy of such 
a step, would be premature,until the examination 
of parcels sent in bv candidates in the course of 
next year, shall have taken place. There can, 
however, be but one mind as to its tendency to 
excite emulation, and there is hardly any thing 
which cannot be effected for the sake c. possess¬ 
ing gold. On a recent occasion, in the midst of an 
assembly, I heard the Revd. Dr. Carey state in 
illustration, that a late respected member of the 
service had always a ripe mango at table on Christ¬ 
mas day, at the price of a gold mohur. 

With respect, then, to the success of manufactur¬ 
ing strong-grained Muscovado sugar in Bengal, 
the idea which pervades the minds of sugar 
refiners and others, in England, that the country 
is incapable of producing such, is altogether 
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erroneous. They imagine, that the soft clammy 
substance of the sugar is owing to the nature of 
the soil and climate, without reflecting, that pro¬ 
hibitory duties have hitherto shut out European 
skill and capital from producing sugar equal to 
any mat’ m the West Indies. I have seen very 
recent ’y . sample of Muscovado, sent up from 
Barripore, as the manufacture of Mr. Henley, 
which was, in my opinion, equal to any Iliad seen 
or made in the West; and sufficiently negatives 
the crude impression entrained at home of our 
inability to compel n > > ' ... ty. 

Another local objection is ottered, that trials 
have been made, and have been attended with 
loss. This fact is to be lamented, in as much 
that it may tend to repress ^re general appli¬ 
cation ; but we must consider that ..he int. tion 
of new undertakings is not always accompanied 
by profit to those public-spirited individuals who 
first embark their capital and skill ; yet that it is 
ultimately to the honor of their example, and un¬ 
happy failure, that others, upon their ruins, are 
enabled to erect the future prosperity of the 
grand design. 

In this light, such individuals may be ranked 
with the undaunted volunteer, who, for his coun¬ 
try’s weal, steps first towards the scaling breach ; 
content, that whatever the result, his name will be 
for ever associated with his country. 
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. I do not mean to opine, that the same momen¬ 
tary enthusiasm seizes those who stand forward as 
practical advocates for improvement in commer¬ 
cial and agricultural pursuits: for few have 
the means to indulge in new chimeras, of what 
their imaginations conceive, would be successful 
inventions or improvements ; and when their ideal 
speculations are laid before others for approbation 
and support, they are not unfrequently treated 
with contumely ; and their only reward is in 
living to see others reaping the honors of what 
was due to them. Of this we have no mean 
example in the history of the great Genoese 
navigator, whose notions of the existence of ano¬ 
ther continent were scoffed at by kings; and the 
honor of whose subsequent discoveries was basely 
usurped by another, who did no more than follow 
his track. 

Again, the few who possess the means to bring 
their ideas to maturity in practice, are supposed 
to be more scrupulous in the outlay; and that 
their ideas have been so completely argued in 
every possible bearing, that their plan of opera¬ 
tions cannot fail to realize their most sanguine 
expectations; and here the fine distinction be¬ 
tween theory and practice must obtrude, but 
seldom exhibits its deformity, until remedy is 
beyond reach, and the luckless originator is 
engulphed in difficulty, and falls an easy prey 
to the more crafty men of metal. 
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We have abundance of proof touching this 
melancholy fact ; by adverting to the many who 
have, without due caution, embarked in planting 
in the West Indies, and where the issue of their 
calculations might be supposed less speculative, 
by being framed on a generally understood and 
well digested scale of expenditure and profit; in 
the face of all which they have been deceived 
and ruined. The chief cause of this has been an 
insufficient fund to embark upon. Thus the 
man, who is possessed of a little personal proper¬ 
ty, with a few favorable instances of affluent retire¬ 
ment before him, feels a propensity to engage in 
similar pursuits ;and without weighing thoroughly 
the difficulties to be encountered, is tempted to 
make the purchase. He then finds, that to be 
enabled to carry on his operations on the grand 
scale proposed, he must have recourse to borrow, 
and in which he finds little difficulty; but the 
hand that is extending such encouragement is 
employed behind the curtain to undermine the 
unfortunate adventurer. It is well known, that 
the returns from a sugar plantation are slow, and 
insufficient in the offset to keep down the inter¬ 
est of the principal expended in its establish¬ 
ment. 

Another advance is required, but disappoint¬ 
ment at the issue, inability to meet further calls 
for support, or some other insurmountable pleas 
are set forth; and the golden prospects of the 
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planter are betrayed, by these manoeuvres, into 
the possession of his creditor, and the debtor falls 
a victim to his theoretical imprudence. 

1 would not be understood to uphold this fact 
as a general feature of the supporters of West 
Indian estates; for there are many instances on 
record,, of agents being compelled to hamper 
themselves with unproductive concerns, and 
carry them on at their own risque, in hopes of 
retrieving the loss sustained, rather than sink the 
whole by abandonment. 

I have thought proper to mention these cir¬ 
cumstances, not with a view, uselessly to expose 
the measures of others; but to guard those in 
this country, who may be led away by too 
sanguine ideas of success, against the conse¬ 
quences, which must inevitably attend an immo¬ 
derate scale of outlay. We must remember that 
by economy alone in manufacture, the natives 
of Bengal have been able hitherto to supply us 
with that description of sugar, whose depreciated 
qualities (owing to ignorance in treatment) have 
been translated at home into virtual incapacity; 
therefore, by the aid of better means and superior 
skill, our view is not only to improve quality , but 
to endeavour to make it even cheaper than at 
present. 

This position may possibly be startling to some 
who have deemed such impracticable, and have 
contented themselves with the belief, that the 



superiority cf uieir improved manufacture, will 
amply make amends for large disbursements. 

There is, however, no plausible reason, why under 
superior skill, and properly regulated economy, 
we should not be enabled to combine cheapness 
and improvement: for it is but natural to expect, 
that under the efficacy of equalized duties, culti¬ 
vation in Bengal will keep pace with demand 
for the most profitable exportable products; and 
that the present cheapness of agricultural labour, 
will yield to its more general application, and 
universal distribution. Moreover, the great loss 
caused by the present rude method of partially, 
instead of wholly, inspissating the juice imme¬ 
diately after expression, will be removed, and the 
excess in quantity gained by the new method, 
would, with the preservation of feculencies, soon 
repay the expense of mills and buildings. 

Lastly, we may conclude these general surmises 
with a firm hope, that (under an amelioration at 
least, if not total absence of all injudicious and 
oppressive restraints, which have tended most 
materially to discourage agricultural pursuits in 
India, especially as regards the article to which 
attention is now chiefly directed), we shall, in 
common with every country enjoying similar 
favour, successfully combat the ridiculous notions 
entertained, regarding our inability to compete 
with the productions of the West Indies and 
America. The idea is too absurd to receive a 
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shadow of countenance, except from those ftjio 
would'gainsay their conviction for the purpose 
of effecting particular political objects, which 
might, after all, be grounded on questionable 
principles, and thereby retard, instead of encou¬ 
rage, the progress of commerce and agriculture. 
These' would undoubtedly flourish, under the con¬ 
genial influence of a w’ise administration, aided by 
the natural advantages which this country possess¬ 
es, and the impulse given through the exigency 
of the times, and state of trade, consequent on a 
want of reciprocal resources, to improve those ad¬ 
vantages which European skill and enterprize can 
alone bring to perfection : but it is evident, that 
unless every possible liberty be conceded to indi¬ 
vidual action, no such action can take place. In 
measuring the wisdom of such concession, there 
must be always a variety of jarring interests and 
opinions; but it is to be hoped, that the several 
petitions which have been transmitted to Parlia¬ 
ment on this subject, supported by the opinions of 
such highly respectable and intelligent natives as 
Dwarkanauth Tagore and Rammohun Roy, in 
favor of a measure, which must bring with it an 
extension of agricultural labour, commensurate 
with the prosperity of British India, will not be 
addressed in vain. 



SUGAR. 


GENERAL MANAGEMENT 
OF A WEST INDIA PLANTATION. 


Before entering 1 upon the detail of cultivating the 
cane, and manufacturing it into sugar, a few remarks 
on the general management of an estate, may not be 
out of place. 

Proprietors themselves, for the most part, reside in 
England, entrusting their property to the care and 
coutroul of an Attorney, who is a person of tried re¬ 
pute, raised to that situation by regular gradation. 
This Attorney is not limited to one, but has frequently 
authority over several plantations, upon each of which 
is ‘A Manager, at the disposal of whom again are placed 
two or more Overseers. An operative mechanic is also 
entertained, and a Book-keeper , but this last mentioned 
is not wholly employed by one proprietor; he divides 
his labours to the utmost of his ability j residing a few 
days, from time to time, upon each estate, from which 
he derives a stated salary*. In situations which com¬ 
mand a short and easy communication between difljpr- 
ent estates, a Medical man has sufficient scope for the 
exercise of talent^in his daily round to each; and there 
are few who do not possess a very handsome compe¬ 
tency by these means. 

The services of overseers are generally secured for 
a term of three or four years, by indentures, before 
leaving Britain, on very low salaries, seldom exceed- 

* Or receives a stipulated sum for each Negro. 

B 
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ing £40 sterling, and frequently not amounting to more 
than £25 per annum*. Next in gradation to the over¬ 
seers, stand the “ drivers,” coopers, carpenters, and 
boilers ; who are the more intelligent and trust-wor¬ 
thy of the negroes; whose good services, aided by 
practical experience in their respective vocations, 
entitle them to this pre-eminence over their fellows. 

Upon every well-regulated plantation, a register is 
kept, of the complement of slaves and free people 
of colour; with their names, age, country, and 
capacity. Another register is kept of dead-stock ap¬ 
pertaining to the works; also the number of mules, 
horned cattle, sheep and swine; with their increase 
and decrease. A third journal is kept in the works, 
which sets forth the occupation of coopers, car¬ 
penters, &c. the quantity of sugar manufactured, 
the process and progress of charging the vats for dis¬ 
tillation ; the returns made in low wines, and proof 
spirit, &c. 

A fourth diary is distinctly kept, called the “ Field 
Journal,” in which is noted every occurrence re¬ 
lating to field labour, and the various occupations, 
of the different negro gangs, the number of cattle at 
work, &c. 

The hospital, or sick house journal, attaches to 
the doctor, who enters the various diseases with which 
the patients are afflicted; when received and dis¬ 
charged ; the births and mortality which take place, 
and so forth. 

Duty of Manager. —The manager is required to 
frame the plan of operations, to dfrect generally the 
distribution of lands, the quantity to be tilled, what 

* They live upon the estate, and have food, ’tis true, but the amount 
of salary is barely sufficient to find them in clothing. It must be 
remembered that they are exposed to all weathers; that articles of 
every description are exorbitant; and that they are paid in produce, 
which they are left to dispose of as they best can. 
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portion to be left in reserve, the time to cut the 
plant, what fields require weeding, to apportion 
the negro gangs according to heir strength and 
ability, and finally, to prepare a full ant’just state¬ 
ment, (with attested copies of the several journals,) 
of work done, crop realized, disbursements made in 
produce to European assistants, outlay of shingles, 
staves, and other necessaries consumed throughout 
the season, and to indent for such as are required, 
together with stores of salt fish, beef and pork, 
wine, negro clothing, &c. These documents are made 
up annually, and sent to the attorney, who examines, 
and if approved, transmits them to the proprietor 
in England. 

Duties of Field Overseer .—This person must be in 
the field by gun-fire, (sun-rise,) to call over the names 
of the negroes, which are written on the margin of 
a large board, with a line of holes opposite each, and 
as many pins as names. Absentees are thus noted, 
and if found frequently trespassing, without good 
cause, are punished at the end of a week, according 
to the extent of their olfence, either by allotting extra 
work, while the others rest, or as the manager may 
direct*. 

Work goes on until 9 a. m. when the labourers 
are allowed an hour for breakfast, and they either 
retire to their huts, or, being at a great distance, have 
it brought in clean calabashesf, by women or boys 
left for the purpose of cooking. 


* I must here, in justice to those under whom I served my or¬ 
deal of overseership, observe, that the whip, (about which so much 
has been said at home,) was never used, except in a few instances 
of severe necessity ; and from what I know, from actual observation, 
of the character of the negroes in their present state , I feel satisfied, 
that to take the power of using the whip entirely from the whites, 
would be to seal their death warrant, 
t A species of Uourd. 
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At 12 o’clock, they are all again summoned, by the 
blowing of a shell, to leave off work, and have a respite 
for dinner until half past one. Work is then resumed 
until 6 p. m. and each is expected to bring home a 
bundle of guinea grass. 

At 7 o’clock, the overseer again calls over the 
names of field negroes, who stand in front of their 
respective grass bundles. Those who are too lazy 
to cut their portion, or plead no good excuse, are 
required to bring two the following day*. 

The grass is then distributed throughout the various 
mule and cattle pens, and all retire to their cabins to 
spend the night as they think fit; and none but an eye¬ 
witness would credit the gay, and 1 might add con¬ 
tentedly happy scenes, which prevail throughout their 
clean though humble habitations, after this hour; could 
we only divest our feelings of the odium accompanying 
the term “ slave,” which however disconsonaut to the 
ear of every Christian, is nevertheless so distorted and 
exaggerated, as to leave the mind in doubt, when we 
apply it visibly. Nor would any man, who had ever 
crossed the Atlantic, anti viewed the comparatively 
happy state in which these unfortunate creatures 
move, wish to sec emancipation take place, but under 
the most cautious and timely measures ; nor until their 
minds, by education, have been prepared to undergo so 
severe a trial of change; for until this new man is creat¬ 
ed, it would be as easy to change the leopard’s spots 
as expect an enfranchised negro, in his present state, 
to work for hire. It would be to turn loose a wild beast, 
that had been caged, and fostered for a time, into 
a wilderness, beside his keeper, without food—but 
this digression is uncalled for, and might lead to 
irrelevant argument. 

* Some managers deprive them of their daily allowance of rum, 
or if women, their allowance of sugar ; but I adopted the above method, 
and found it have the most salutary effect. 
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Overseer of the Works .—It is necessary that an over¬ 
seer be placed in charge of the works, whose duty is, to 
see them kept in proper order, and repair; and as tl* 
success of good yielding depends much upon cleanliness, 
too much attention cannot be bestowed. Thus the mill 
rollers, through which the canes pass, the bed, the 
wooden ducts which convey the juice to the receiver, 
that vessel itself, and every other used in manufacture, 
should be. daily scoured with ashes, or lime water, 
during crop, in order to correct the acidity too apt 
to be imbibed. Out of crop it is enough to give 
them a layer of lime. 

The coopers and carpenters are placed at the dis¬ 
posal of their overseer, and employed daily in the 
construction of hogsheads and puncheons, in repairing 
vats, mill, &c. 


CLIMATE. 

Wc can arrive at no just conclusion by contrasting 
the inodes of conducting agriculture in different parts 
of the globe, without at the same time a general 
reference to climate, which, in the West Indies, may be 
said to constitute four seasons, though of very unequal 
proportions. 

1st. The spring is ushered in during the month of 
May, by almost daily refreshing showers, which bring 
out a bright coat of the most luxuriant verdure; 
these first partial rains seldom last beyond a fortnight, 
when the atmosphere becomes tranquil, ami hails 
the approach of summer, which without a cloud in¬ 
tervening to obstruct the beautiful serenity, remains 
in this fixed state, (the heat* only fanned by the 
prevailing south-east wind, which regularly sets in 
about 10 in the morning, and dies with the setting 

* The Thermometer then ranging from 75 ° to 80°, sometimes 
rising to 85°. 
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sun,) until the middle of August, when the sea 
breeze becomes irregular ; the heat during the day 
oppressive ; the nights sultry, and rendered irksome 
by the constant buzz of myriads of insects, and harsh 
monotony of the crapaud tribe; the thermometer at 
intervals rising to 90°. 

3d. The autumnal rains commence about the 
1st of October, and in their continued and disastrous 
fall, sweep mould, cane pieces, and trees, from the 
vast heights, blocking up every vestige of road and 
pathway round their base. Streams which in the 
morning might be stepped over, are in the space of 
one day converted into utifordable torrents. 

Towards the middle of November, the force of the 
current is broken, and the improvement which takes 
place in December, admits of preparation to take off 
the sugar crop, and may be termed the 4th season, 
which is cool, and delightful until May. This is the 
most joyful season in the West Indies. Nothing is to be 
seen but industry in its fullest dcvelopemcnt, harmoni¬ 
ously maintained by the cheerful songs of the negroes. 


SOIL. 

The soil of the West Indies is, in general, extremely 
fertile; and although during the season of drought, 
the sun’s influence is severely felt, yet by the dense 
fogs that overhang and envelope the heights at night¬ 
fall, added to the thick foliage of trees, underwood, 
and fields of sugarcane, a constant and grateful 
moisture is retained*. 

* In proof of this, it is only necessary to notice, that the “ Land 
Crab” may be traced, (notwithstanding its annual visit to the sea¬ 
side, for the purpose of spawning,) from the shore to the summits of 
the most central mountains, at all seasons; and it is well known that 
this animal cannot exist without water. 
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Although the nature of the soil juries considerably 
throughout these islands, it may be very properly 
classed under four denominations :—1st. That which 

t 

predominates, is termed brick-mould , composed of 
sand and clay, of a nutbrown colour; and not¬ 
withstanding it exhibits a dry superficies, at an ear¬ 
lier period than others, the substratum is always 
moist, and it has the advantage of being more easily 
worked.—2*1. The deep “ black mould” is also well 
adapted to the growth of sugarcane; but being, for the 
most part, the basis of low plains, is found too reten¬ 
tive of water to produce a rich, although more luxu¬ 
riant plant: nor is the sugar from such lands capa¬ 
ble of being thoroughly cured ; for as the cane is wa¬ 
tery, and never attains the same degree of ripeness, 
the juice requires more than usual ebullition, the tem¬ 
pering virtue becomes weakened, or by a superabun¬ 
dant addition of alkali, the molasses never separate 
freely from the saccharine particles.—3d. In many 
parts, a red or bright brown soil exists, which, in the 
rainy season, imparts to every object in contact, a 
deep yellow colour, resembling paint.—4th. Another 
description is found of limestone, upon a stratum of 
white marie, which throws out a lively vegetation, 
but not so rich a cane as No. 3. 


LANDS. 

Of the best Method of Distribution and Tillage. 

A systematic planter will have his estate always un¬ 
der a division of four equal parts, as nearly as possible. 
1st. In woodland and bush. 

2nd. In fallow, reserved for a second ploughing or 
lioleing, with 60 acres guinea grass. 

3rd. In plants. 

4th. In rattoons ;— 
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and no inducement will lead him to break in upon this 
order, save an actual failure in his crop, from blast, or 
other unforeseen calamity. 

Some young managers, zealous of outstripping their 
neighbours, and to evince their desire to make a good 
appearance, promote an excessive and irregular culti¬ 
vation, without reflecting that the same negroes and 
cattle are limited to take ifrollj the same mill or mills 
to grind it, the same number of coppers to evapo¬ 
rate the liquor, and the same number of coopers to 
make up hogsheads for its reception, as for a well 
apportioned crop. The effects of this system are, 
the destruction of valuable cattle, a double num¬ 
ber of disabled negroes returned to the sick-house, 
the probable loss of cane, which frequently caunot 
be cut in time, or being cut, cannot be conveyed 
from the field, owing to these and other causes. These 
facts point out the necessity of applying the end to 
the means, and of limiting cultivation to the natu¬ 
ral capability of an estate. 

Lands intended for the reception of cane, ought 
to be chosen new; and those woodlands most free 
from the growth of large timber, are preferable, as the 
labour required in cutting and stunting such, is great. 
New woodlands are better adapted to sugar cultiva¬ 
tion, in consequence of the rich and grateful vege¬ 
table deposit, left by fallen leaves, and decay of peren¬ 
nial underwood. The land is then thoroughly cleared of 
bush, leaving it conveniently laid out in rows for a 
few days to dry, when it is easily consumed by setting 
fire to it in different places, about sunset; after 
which, any of the larger roots may be taken up, by 
running a plough through it, if on plain; but if on 
high or uneven ground, extraction by the hoe must be 
resorted to. 

On plains, the plough is sometimes introduced, 
but only as a preliminary measure to loosen the mould. 
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and as a relief to the Negroes, preparatory to holing j 
and it is on such plains alone that draining is requi¬ 
site, as in ridge holing on hilly ground the water finds 
its way spontaneously without detriment to the plant. 


OF LAYING OUT, AND HOLING LANDS. 

In bringing high lands (hills) under cultivation, it 
is usual to commence at the top, and as there are 
few of any great circumference possessing unexcep¬ 
tionable soil throughout, that of least worth is 
reserved for the growth of hard timbers, which 
come into use in the erection and repairs of works. 
Leaving therefore the summit in its original state, as 
a protection to the land below, from the force of the 
rains, line off that portion intended for planting, so 
as to run parallel with the base, intersecting it 
by angular paths in a zig-zag direction, for the con¬ 
venience of travelling, and taking off crop. 

On either high or level lands, the method of hol¬ 
ing is the same, but ridge planting is preferable, 
unless upon very rich lands, where the plant requires 
scope on all sides to throw out its lateral shoots. 

I have already stated, that lands intended for culti¬ 
vation, ought to be cleared of all underwood and weeds, 
and that the plough run through it once or twice, 
affords very great relief to after-labour. This should 
be done in May, and the ground, thus partially pul¬ 
verized, allowed to remain in fallow against au¬ 
tumn, when the negroes will hole almost double the 
quantity than if stiff and unbroken. That portion 
intended for immediate planting, is divided into plots 
of twenty-five acres by pathways, for the convenience of 
bringing off the qane when cut, as also to preserve re¬ 
gularity in holing, which is done by subdividing these 
plots into squares: thus, with a line knotted at intervals, 
mark off with pegs a straight line, distant four feet 
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from the margin ; again from the line given, draw 
another equidistant parallel, and so on, until you 
arrive at the opposite margin. Then by intersecting 
these lines, your plot will be ready for the hoe, which 
is best done by arranging the negroes along the first 
marginal line, and allotting one square to each. The 
females ought to be ranged along the opposite mar¬ 
gin, or on a distinct plot, as they cannot keep up with 
the males, and it is only by a well-equalized distri¬ 
bution of labour that any degree of emulative regu¬ 
larity in holing can be maintained. 

The first range of holes being completed, the ne¬ 
groes retreat, and dig out the second line of holes, 
and soon. The dimensions of these vary according 
to the soil, and ideas of planters ; but tin y, in general, 
average eight inches in depth, three feet in width, 
at top, diminishing by slope to 14 inches at bottom*. 

Ridge holing is performed precisely „n the same 
plan, with this difference, that it does not require such 
niceness in the formation of banks, and i>, upon the 
whole, more easy, requiring no subdivision, and tlmt 
the ridge in single stem planting may be three inches 
narrower. 


OF PLANTING. 

First, with respect to square-hole planting, much 
depends upou the description of cuttings ; and on this 
point, I have heard various opinions advanced by differ¬ 
ent planters. Some contend, that the stem uearest 
the root, is best suited to become a plant, while others 
prefer the top cuttings. As far, however, as my judg¬ 
ment has led to any practical inference, 1 feel satisfied, 

* By this mode of holing, labour may be computed at one acre per 
day, to 40 able negroes, provided the laud has had the advantage of 
previous ploughing ; if not, new ciay soii will occupy from 00 to 70 
negroes, to complete the same number of holes. 
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that the preference of either depends greatly on the soil 
and time of planting. Thus, in heavy, moist, and very 
rich land, the under stem will he fpund more certain 
and productive, being less replete with unripe juice, 
and consequently less liable to rot, which is frequent¬ 
ly the c ase with top plants, especially if much rain 
falls before the young shoots appear above ground. If 
the weather is favorable, and the soil not overcharged 
with moisture, top cuttings are unquestionably the 
best. Though of little use in manufacture by means 
of their water y consistence, they are applicable to the 
former purpose ; and even under the disadvantage of 
bad cather and moisture, may be successfully used 
by taking the precaution of placing them in such a 
position in the ridge, that the upper extremity be not 
covered. 

The same reasoning must determine the number 
of stems required for each hole, and their proximity 
to each other in ihe ridge or funow ; therefore, on very 
rich soil, with the advantage of plant cuttings, I con¬ 
sider two stems in length, proportionate to the width, 
sufficient, placed longitudinally; but if very old rat- 
toons, or cuttings too near the top, from which few 
germs are likely to come, four, placed at equal dis¬ 
tances from the sides, will not prove too many. The 
same caution is necessary in ridge-planting. If good 
healthy stems, they ought to be laid along the center 
of the furrow, in a direct line barely touching each 
other; if weak, or old rattoon plants, they must be laid 
against each other in a semi-double position, for it is 
more easy to thin a cane piece by lopping off all 
lateral shoots, after the parent stem begins to shew its 
joints, than to fill up gaps, the result of too thin plant¬ 
ing, which cannot be done without disturbing the 
adjoining stocks, at all times detrimental. But this 
latter mode ought not to be pursued, excepting in light 
or impoverished soil, as thick planting on rich ground 

c2 
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defeats the purpose, by the destruction of young shoots, 
which are either wholly choked, or run up into weak 
suckers. 

The holes and ridges being planted according to 
the above directions, mould from the banks is drawn 
over them lightly with the hoe*. They generally 
break ground in twelve days, and the young shoots 
will shew a fine even line in three days more, if the 
sterns have been carefully put in ; but the reverse 
ought not to cause anxiety, as many plants will not 
stock before the end of the third, and often the fourth 
week ; so that the first weeding may be gone through, 
after the shoots have attained the height of a few in¬ 
ches, bringing down with the hand a little mould 
about their roots, leaving unmolested the spaces caused 
by the non-appearance of shoots, when new plants must 
be brought to supply the place of the old stock, which 
will be found either rotten, or destroyed by grubs* 

Time for Planting .—The proper season to put in 
slips, is from the first of August to the latter end of 
September, so that they may be ready for the mill 
about the middle of the second January f. Many 
planters, either from inefficiency, or not having their 
lands holed in time, postpone planting until October 
and November; but this plan can only be permitted by 
necessity, as they arc thereby compelled to commence 
crop with unripe canes, or wait to begin at a period 
when they should be finishing. 

A considerate manager, who has but a small comple¬ 
ment of able labourers, will study to err on the right 
side, by getting as much land as he can well cultivate, 
under the hoe, immediately after crop ; and if he can¬ 
not plant the whole before the 1st of October, allow the 

* In dry weather, and on soil of the consistence of brick-mould, 
the stems ought to have full inches of mould; inches, if 
moist, and resting on manure, 
t We are now speaking of plant canes. 
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remainder to fallow until January, when an early 
spring plant will answer well, and c< me in sufficient¬ 
ly ripe to close his crop in the following year. Again, 
rattoons from such canes as are plan cd in August 
or September, and cut in January or February, will 
be fit to cut in twelve months alter*, and with which 
it is proper to commence the second year’s crop, 
allowing the plant canes to follow up in succession. 

The advantages which attend regularity in planting, 
are too evident to escape the attention of the least 
unthinking; and it has been proved by experience, 
that the best maxim, which can be deduced, is to 
begin too soon, rather than too late. 

By attention to early planting too, it is in the power 
of the planter to controul his crop time. If he has 
a large portion of his cultivation in rattoons, he may 
retard, without injury, the young cane shoots, planted 
in August, by cutting them close over, in January 
following, so that they come in fully soon, to enable 
him to Jinish crop before the first rains set in. 

On the other hand, late planting, either in autumn 
or spring, is the forerunner of many evils. It throws 
the crops out of place, and opens a door to all the dis¬ 
advantages Which I have already pointed out in treat¬ 
ing of lands. 


WEEDING AND HOEING. 

It has been already noticed, that the first weeding 
should take place as soon as the plant is a few inches 
above ground, and some mould from the bank care¬ 
fully brought down about the roots. It is unnecessary 

* Rattoons are the produce of the old stoles, after first cutting, 
■which are termed 1st Rattoons; the 2nd year’s growth 2nd Rattoons, 
and so on: and these, it is proper to observe, ripen sooner thau plant 
canes,—few lands ought to yield longer than five years, when the 
land should be permitted to fallow in bush, keeping the old stocks or 
Rattoons for plants. 
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to state how often this ought to be repeated. Upon an 
estate of any magnitude, there are always hands unfit 
for other work, and they cannot be more judiciously 
employed than in constant weeding and moulding, until 
the cane shews its joint, and the field, by this work, has 
become level : hoeing must then be resorted to, and 
the trash, or tailing leaves,as they decay from the cane, 
upwards, taken otf and laid along the roots, which be¬ 
coming soon incorporated with the mould, tend more 
effectually to nourish the plant; or if the land he suffi¬ 
ciently rich, such trash may be carried to the cattle 
pens. 

This system of trashing the cane, has been deprecat¬ 
ed by many well-informed planters, as the means of 
depriving it of due protection from the sun, and ex¬ 
posing the naked stem to the inclemency of season : 
but 1 am confirmed in opinion, that these are mistaken 
apprehensions ; and even admitting them to be well 
grounded, must give way before the many mischiev¬ 
ous effects, which neglect in trashing would produce; 
nay, further, that it is as essentially requisite to suc¬ 
cessful manufacture, and the prosperity of the cane 
itself, as all the weeding and hoeing, which I have 
described as imperative, it may be set forth in argu¬ 
ment, that nature has provided the cane with this 
covering for its safeguard and nourishment, and on 
general principles such reasoning is applicable: but 
there are many instances, in which nature’s functions 
must be assisted by art; and in no subject of Natural 
History, perhaps, more than the sugarcane. The first 
appearance of the plant is described by two small 
blades, like grass, from between which spring two 
more, and so on in regular succession, until the parent 
stem becomes independent of support towards the 
root, and shews its first joint, by throwing off the blades 
which gave it birth; thus the cane seeks its enlarge¬ 
ment from a covering which has done its office, and now 
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becomes not only a burthen, but receptacle for water 
and aninialcuhe; thereby engendering a black viscid 
coat over the rind of the cane, which deteriorates the 
quality of the juice by admixture, to a great degree, in 
passing through the mill. 

Secondly. An untrashed cane never attains the 
same degree of ripeness as when deprived of its super¬ 
ficial leaves, neither in this state cau a cane-piece 
reap the desirable advantage of free circulation ; and 
lastly, it is the only prospective means of keeping the 
cane free from its most destructive enemies, the borer, 
ant, and jumper. 

It is needless here to enlarge upon this part of West 
Indian husbandry, as it can best be determined by ex¬ 
perimental practice. What 1 have, advanced in sup¬ 
port of trashing, is the result of careful observation, 
during my services on a plantation, where 1 had an 
opportunity of seeing both methods in full operation, 
ami where the advocate for the cane being left to nature 
as regarded the stem, could not, tinder the most favour¬ 
ed circumstances of superior works, bring his sugar to 
compete, either in colour or quality, although pro¬ 
duced from the same soil. 

From what I have said on this subject, however, I 
wish it to be clearly understood, that I do not recom¬ 
mend a free use of the pruning knife, nor that a leaf 
should be taken away before it is quite decayed. To 
do so, would be to injure the plant, by exposing the 
young germs prematurely to the action of the air, and 
throw back or destroy the circulation of the fluid j but 
a gradual trashing I consider indispensable. 

If the influence of the sun be supposed too powerful 
for the top leaves, to shade and protect the stem na¬ 
turally, let their extremities, at intervals, be tied or 
twisted together, so as to admit a person stooping to 
walk between the ridges, which will effectually shade," 
and at the same time support such as are top-heavy. 
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OF SUITABLE MANURE. 

The vast difference in returns produced from lands 
of unequal quality, renders attention to their improve¬ 
ment a subject of importance. It is, however, a fact 
worthy of note, that in the West Indies, now-a-days, 
very little taste exists for experiment, and that too 
much reliance is placed on the natural fertility of the 
soil. This callous indifference can only be attribut¬ 
ed to the absence of proprietors, who feel a real inter¬ 
est in the estate, and whose servants are paid to per¬ 
form a certain routine of duty, without any advantage 
held out for furtherance of enterprize or skill. There 
are, doubtless, exceptions to this general imputation ; 
but comparatively speaking, they are “ few and far be¬ 
tween.” 1 do not speak from hearsay, having witnessed 
the superiority of a resident proprietor’s plantation 
over others deprived of their watchful guardian ; nei¬ 
ther do I wish to infer, that the well-being of every 
estate is dependant upon such a measure : their pre¬ 
sence can only be advantageous when accompanied by 
practical experience, and thus fitted to guide the 
reins. 

I have known instances of educated and talented 
men, jumping into the possession of a plantation, by 
will or purchase, whose residence on the spot was pro¬ 
ductive of the most mischievous effects. Their con¬ 
stant anxiety about the negroes, and meddling inter¬ 
ference in all matters connected with management, 
(about which they knew nothing,) destroyed all other 
authority, introducing discontent, with its distorting 
concomitants. Every petty pretext was an admission 
to the sick-house; the slightest deviation from theore¬ 
tical direction was considered a breach of orders; the 
punishment of a negro was followed up by his imme¬ 
diate appeal to the grand master, and an eloquent re¬ 
primand was the manager’s desert. Such a system 
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reversed the order of thing's ; the manager became the 
slave, and the slave the manager. 

I have deviated thus far from the present subject of 
enquiry, to shew, that the produce of an estate depends 
much upon the interest taken to improve its resources, 
and that a little attention to the best methods of ma¬ 
nuring lands will, under the most reasonable expecta¬ 
tion, reward the planter. He ought, therefore, to 
spare no pains in the collection of all refuse ingredi¬ 
ents derivable from the boiling and still houses, care¬ 
fully preserving, separately, the ashes of the cane 
trash, which are of great utility in helping to absorb 
superfluous moisture. The usual, and certainly most 
easy method of enriching soil, is performed by 
erecting temporary bamboo pens, on such sites as 
are intended for cultivation, into which the horned 
cattle are driven every evening. This mode of sup¬ 
plying dung is recommeudable, so far as it saves 
carriage and fatigue at a time, when negroes and 
stock are, or ought to be, more usefully employed; 
but the benefits afforded by satturation must be par¬ 
tial, and confined to spots where the pens have been 
placed. 

There are some descriptions of soil which, although 
possessing all the properties of richness, are neverthe¬ 
less charged with substances, which require counter¬ 
action, before they are in a fit state to receive the cane. 
Quick lime, or marie* will be found to destroy any 
acids or metallic salts that may abound. 

In order to keep up a sufficient quantity of manure, 
weeds, field trash, and all substances convertible into 
mucilage, ought to be brought into heaps. And these, 
with such as I have already enumerated, added to the 
gleaning of mule pews, will be at all times acceptable, 
as available resources to the planter. 

* Both quick lime and marie abound in almost every island. 

D 
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METHOD OF MANURING LANDS. 

The operations of Manuring and Planting ought 
to be conducted at the same time: thus a plot of 
ground being holed, let the manure be brought, (this 
work is suited to children,) as much as can be conve¬ 
niently carried between the hands, to each hole, and 
the plants put in as I have before described, and 
covered with mould, thereby preventing the exhala¬ 
tion which would otherwise take place. 

Crop Season .—The commencement of crop is regu¬ 
lated by the weather; if favorable, it is advisable to 
make a partial attempt about the 20tli of December, 
in order to ascertain the efficiency of the mill, and 
all necessaries, towards the general crop. This pre¬ 
caution is highly proper, as in many instances, some" 
parts of the machinery being found, after a long relay, 
defective, an opportunity is afforded for repair, with¬ 
out interrupting the variously regulated employment 
of men, women, and children, when once fairly 
begun. Secondly, a deficiency or total want of Dan¬ 
der*, (if none has been preserved from the former 
year’s distillation,) being severely felt, a good day’s 
work will remedy this evil, by yielding sufficient 
sweets, which, being mixed with water, and allowed 
to ferment, may be distilled, and thus supply the 
exigency of first charging the vats for the main pur¬ 
pose. Thirdly, a treat of sugar and rum is secured 
to the negroes against Christmas, when they are 
indulged with holidays, spent in banqueting and 
merriment. 

A manager who consults the health and case of 
his slaves and stock, will chuse for first cutting that 
portion of ripe cultivation nearest to his works; the 
prevailing moisture, and incessant tread of mules, 
bringing off the cane, soon rendering the paths ai« 


* Dander, or lees, are the dregs of distillation. 
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most impassable. Timing the work of stock is also 
a desideratum. 

As the cutting 1 advances to distant lands, the soil 
acquires tenacity by the action of the air, and exposed 
exhalation, thereby lightening the difficulty to man 
as well as beast. 

The cane is cut within an inch of the root, by a 
gang of able negroes. An after-gang bringing up 
the rear, who cut the fallen canes into convenient 
lengths, strip them of leaves, and pack them into 
bundles. With the tops are reserved a few joints, 
being too replete with watery juice to be available in 
manufacture; but serve every purpose for planting. 
Those not in requisition at an early stage of crop, are 
tied up and carried by the creole children to the mule 
pens, where they are laid along the mangers with a 
copious seasoning of salt*. The field is then cleared 
of trash, which I have before observed, serves as 
bedding to the cattle ; if properly dried, it may be ren¬ 
dered a cheap and lasting thatch. The canes arc then 
conveyed to the mill on mule back, where they are 
loosened, and carefully recleansed from all trash and 
impurities which may have been left. This is a 
point of no small importance, as the introduc¬ 
tion of these into the mill causes the liquor imme¬ 
diately to ferment, and nine times out of ten spoils a 
whole skip of sugar, which is erroneously attributed 
to other causes. 

Having now, to the best of my judgment and 
ability, gone through the various stages of field 
labour, it only remains to dispose of the rootsf which 

* Cattle and sheep exhibit, in a striking maimer, their preference 
to sugarcane, or its leaves, by rejecting grass given at tlie same time. 
The salt, whilst acting medicinally in the correction of acidity in the 
cane, which, without it, is very apt to produce the “ dry gripes,” 
creates an appetite, and is extremely fattening. 

+ The root, or stump left in the soil, is called in the West 
Indies, “ stole,’’ or “ stool.” 
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have been left in the ground. The sap being at this 
stage thrown entirely into the root, young suekers 
are soon visible ; therefore immediately after the canes 
have been cut, mould and trash, or dung should be 
brought up about the stools, to strengthen and 
nourish this forced vegetation. A second cleansing and 
effectual hoeing is all that is required to produce a 
good rattoou crop, which ought to be encouraged 
as far as consistent with the strength of soil; for 
although the rattoou does not yield the same quantity 
of juice as the plant cane, yet the returns fall very little 
short, requiring less boiling, because it is found to 
contain a less proportion of water and gum. I have 
seen the most flourishing rattoon pieces in some situa¬ 
tions on the island of Tobago, which have been 
described to me as of twenty years standing and up¬ 
ward ; and from the respectability of my authority, I 
have no reason to doubt the fact. 

But I must here take leave of the field, and enter 
upon details of manufacture ; without a knowledge of 
which the culture of the cane can be of little utility. 


MANUFACTURE OF SUGAR. 

The construction of a mill for grinding the cane, 
whether impelled by cattle, wind, or water, is in itself 
extremely simple, consisting of three vertical iron 
grooved cylinders. The power of motion is applied 
to the center roller, (in general from 3 to 4 inches less 
in diameter than the side ones,) and against which 
these latter revolve by cogs. 

The cylinders are supported by pivots, working on 
steel steps. The main or center shaft, into which are 
introduced, (by means of a cross frame work,) the 
wooden cattle arms, should be of sufficient height to 
admit of the feeder, standing by the rollers. 
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The mill bed for the reception of the juice, as well 
as support of the rollers, is of cast iron, or the hardest 
wood procurable, lined with lead. The mill frame 
ought to consist of best seasoned timber, in the absence 
of cast, iron, which is, of course, preferable. If a na¬ 
tural eminence can be conveniently chosen for the 
mill site, it ought to be embraced, as the duct for con¬ 
veying the liquor thence to the, boiling house will 
have the advantage of declivity; and in such case, the 
receiver should be in the boiling house, where the 
juice has time to settle, and may be let off by means 
of a small duct at once into the clarifier. On most 
estates, the receiver is close to the mill bed ; but 
where the mill is hard by the boiling house, the former 
method is to be preferred. 

Two oxen or mules being applied to each arm, the 
mill is set in motion, the feeder constantly putting in 
canes which are brought to him by the less bodily and 
creole negroes. The canes thus drawn in at the 
right of the center roller, are thrown back between it 
and the left, by a circular frame, expressing the whole 
of the juice contained in the cane ; of which, by means 
of the first operation only, there would be a consider¬ 
able quantity left. 

The macerated remains arc taken from the mill, 
by the persons employed to supply the feeder, and 
thrown into a heap, whence they are again lifted and 
laid in the sun to dry, and afterwards built into 
stacks, if not required for immediate fuel*. 

As the juice of the cane, ought not to remain in 
the receiver longer than Jf> minutes, owing to its 
tendency to ferment, the dimensions of that vessel, 
(which is of wood, lined w’ith lead,) ought to be pro- 

* Upon a ■well regulated plantation, this “ vane trash,” as it is 
termed, or “ miyass" is not oidy sufficient wholly to boil tile sugar; 
but a considerable quantity built up in stacks like bay," may be 
preserved to begiu the succeeding year's manufacture. 



portioned to the capacity of the clarifier, which is 
again proportioned to the capability of the mill or 
mills. Thus a cattle mill cannot be expected to ex¬ 
press more than 500 gallons of juice in an hour, and 
on a general average, certainly not more than 400; 
therefore two mills being at work, the proceeds will 
authorize the clarifier to receive from 800 to 1000 
gallons as the maximum. Under this arrangement, 
three more coppers, exclusive of the tearhe, will suffice : 
diminishing in size, from the first, or grand copper, 
down to the teaclie. I am now speaking of a mode¬ 
rately proportioned estate. There are many whose 
abilities considerably exceed this computation, and 
have a double range of coppers or boilers ; in which 
case, there arc three clarifiers in the center, with 
boilers on each side : but 1 proceed on the former 
scale. 

The juice being drawn off by a cock, from the 
receiver into the clarifier, is heated to within a few 
degrees of ebullition, and tempered with quick lime*. 
In this interlude, a scum is thrown up, more or less 
impure, according to the quality of juice. It is not, 
however, taken off, but the damper being applied to 
the fire'}', the liquor is allowed to remain until all 
feculencies are attracted to the surface, when it is let 
into the grand copper by means of a cock and duct, 
until within two inches of the bottom, which being 
composed of sunken scum, is thrown out into the 
reservoir. 

The clarified liquor is allowed to boil in the largest 
copper, during which the scuinmer must be constantly 
at work. The brick stage upon which the coppers are 
hung, must be laid wholly with sheet lead, merging 

• One-half pint of lime is ample to 100 gallons of liquor. 

t The damper is an iron plate, sliding in a groove, which being 
pushed forward when required, extinguishes the tire. 
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to declivity between each, forming’ a sort of bason for 
the convenience of scumming - . 

These basons widen from a point, until the extreme 
sides represent the interior edge of a straight duct, 
which running along the whole length of the stage, 
carries the scummings into a large cistern. 

When the liquor has been sufficiently reduced in 
quantity and consistence by evaporation in the first or 
grand boiler, so as conveniently to be contained in the 
second, it is laded into it, and undergoes the same 
process. If, however, the syrup at this stage of manu¬ 
facture be not of a clear amber hue, it must have a 
small addition of lime water ; which tends to retard 
the thickening, and admits of all remaining impurities 
being disengaged and thrown up. When sufficiently 
clear and condensed, it is laded from the 2nd to the 
3d copper, and treated in the same manner, with this 
reservation, that no more alkali can be added without 
injurious tendency. 

From the 3d copper to the last, (commonly called 
the teache,) the syrup is again laded; and this, it may 
be observed, is the crisis which demands the undivided 
attention of the planter. 

The Overseer, who ought never to be out of the 
boiling house, whilst liquor is under evaporation, and 
when it arrives at this last stage, should be at the 
teache, to aid the boiler in determining the proper 
moment to apply the damper # . The syrup is then 
immediately struck into the coolers f by means of a 
movable duet thrown across from the teache, that 
the sugar may granulate in an even mass. 

* The proper consistence of syrup is determined variously, but 
practice alone will make perfect. The negro judges by holding 
tip his empty ladle, from which if the remains drop short and 
quick, it is time to skip. 

t Of these, there are commonly from 4 to 6 wooden vessels, 
about 7 feet by 5, and 10 inches deep. 
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It is here suffered to cool, and witli shovels is 
thrown in buckets, and carried to the curing house, 
where hogsheads are iu readiness, placed upon a tier 
of beam work, under which is a deep wooden trough, 
merging into a small gutter at bottom, into which 
the molasses run from the hogshead, by means of holes 
pierced in the bottom, and into each of which is 
thrust the spongy stem of a plantain leaf. This 
gutter communicates its dripping contents to a deep 
cistern, which I shall hereafter have occasion to men¬ 
tion. The sugar thus potted, is allowed to remain 
curing for three weeks, or until the ships are ready 
to receive it, when the contents of each hogshead, are 
well beaten down with a wooden inallet, and the 
deficiency at top filled up from another barrel. The 
hogsheads are then headed for exportation. 

Having now pointed out the most simple, usual, and 
economical method of manufacturing muscovado sugar, 
the work would be incomplete, without going into the 
details of disposing of all the feculcucies, which form 
the basis of that highly esteemed spirit, usually sold 
in Great Britain, under the title of “ Jamaica Jtutn 
more especially being called for in this place, to shew, 
that an individual entering upon such a field of agri¬ 
cultural speculation in other parts, will not only find 
the addition of a distillery to his sugar works an 
acquisition, but an indispensable and lucrative appen¬ 
dage ; and that, if properly managed, the returns there¬ 
from will nearly, if not wholly, meet the outlay of his 
annual cultivation. 

It is worthy too of being kept in mind, that by 
having a distillery on the spot, not one iota of the 
cane is thrown away from the time of appearing above 
ground, until its ashes are taken to promote the 
growth of succeeding crops ; but it would be labour 
lost to endeavour by written’ precept, to point out 
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the many advantages possessed by a happy combination 
of the two great processes. Trial will best determine 
whether they can be separated without that shameful 
waste, which would for ever fix an indelible stigma 
on the most successful candidate in the list of rural 
economists. 


DISTILLATION OF RUM. 

Considering the simple means by which this whole¬ 
some spirit is obtained, every individual, who embarks 
in the cultivation of the cane, will find it to his 
advantage to possess some knowledge of absorbing 
the dregs of his sugar house. 

• The magnitude of the stills must be in proportion 
to the ability of the estate ; therefore 1 shall leave this 
computation, until the process of distilling has been 
explained. A tank should be built at the furthest end, 
adjoining the still house, for the immersion of the 
worms; and as the success of condensing the spirit 
depends upon the coolness of water, it is recommend¬ 
ed to have a well at a convenient distance, sufficiently 
deep, to insure a constant supply, and by means of 
a covered brick duct communicating with the worm 
tank, to draw it up as required. In this case there 
must be a plug at the opposite side of the tank to 
let off the water ; and a platform of wood thrown 
over the tank, more effectually to keep it cool. 

The fermenting vats or cisterns, are placed in a 
double range, from one end of the still house to the 
other, divided by a wooden duct, for conveying the 
contents of each, as pumped off to the still ; and 
their capacity must be proportioned to the contents 
of the largest still. Cisterns are preferred to vats, 
inasmuch that they are not so apt to leak, and do 
not require such frequent repairs ; but in a climate, 
where the existence of white ants is found detrimen- 

a 
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tal to the preservation of all work which is not ex¬ 
posed to daily examination, I would not hesitate to 
pronounce the vats preferable. Of these, the number 
varies ; from ten to fifteen may be considered a suffi¬ 
cient complement on a moderate plantation. 

In addition to these, there ought to be at that end 
of the still house, which adjoins the sugar house, a 
large cistern, equal in size to the contents of four 
fermenting vats ; to receive the lees, or Dundee. 
All these vessels ought to be carefully scoured, against 
manufacture; and as the progress of fermentation at 
the first offset, is very slow, some megass ought to 
be burnt in each, which will season and bring them 
into proper working order. 

As lees are indispensable in the distillation of 
Rum, aud the want of them is severely felt at the 
beginning, I have, in a former page, suggested a 
remedy, by advising a trial of manufacture, before 
Christinas ; discouraging the method adopted by some 
planters, of reserving part of the former year’s Dunder, 
which is apt, and in most instances does materially 
injure the flavour of the spirit. 

As the use of lees is to promote fermentation, the 
quantity ought to be proportioned to the nature of the 
sweets, with which they are combined, and destined to 
act as a dissolvent. A careful Overseer will consult 
the weather also in charging his vats. 

At the commencement of crop, when molasses are 
not to be had, the proportion of lees should be 
small. Thus, I would charge the vats with scum- 
mings 40 per cent.*, water 40 per cent, lees '20 
per cent. 

* Scummings, at first, are not so rich as in the middle of crop, 
when the cane has attained its full ripeness. Therefore, at this 
stage, seven gallons of scumming ore not equal to more than one 
gallon of molasses. 
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2d. When molasses are procurable, let the charge 
he proportioned thus : scummings, lees, and water, 
of each one-third, adding 5 per cent, molasse's; mix 
these well, and let the liquor stand until the following 
day, when from 2 to 5 per cent, more sweets may be 
thrown in. 

3d. After crop, or when all the sugar has been 
boilcul off, and a scarcity, or total want of scumniings 
is felt, the distiller must have recourse solely to his 
molasses, and the proportion of lees must be increas¬ 
ed with regard to the increased tenacity of the 
sweets. Therefore I would give ; of lees and water, 
each an equal part, (or 40 per cent.) with 20 per 
cent, molasses. 

• At the commencement, of this process, fermentation 
will not rise before full 40 hours, by means of the 
coolness of the still house, and unfriendly state of the 
vats; but when these impediments have been lessened, 
it will shew a head in half that time. As the liquor 
attains a greater degree of acidity, the thick dirty 
crust thrown up to the surface is seen disuniting, 
when it ought to be assisted by an open skimmer*. 
In accordance with the degree of fermentation first 
produced, will the contents be fit for distillation ; thus, 
in the first instance, it will not have perfectly subsid¬ 
ed before the end of ten days ; but when the fermen¬ 
tation works rapidly, in half that period, which may 
be known by the general body becoming finer, 
throwing up only clear air bells. When this change 
takes place, let it rest undisturbed tor four hours, 
before it is pumped into the stillf. The lees must 
then be drawn off, and thrown into a cistern, and 

* There is a natural species of sea weed, which, on being dried, 
answers this purpose. It resembles a large leaf, with the fibres only 
remaining. 

t It is much the colour of unsettled beer at this stage, and has an 
agreeable flavour, acting as a wholesome and cooling alterative. 

£ 2 
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the empty vat well cleansed with warm and lime 
water, before it receives a second charge. 

The •fermented liquor being conveyed to the still, 
which is filled to within eight inches of the top*, when 
the head is well luted, and a steady slow fire kept up 
until it boils. The fire is then partially drawn, in 
order to allow the vapour gradually to condense,when 
it will be found shortly to force its way through the 
worm in a drippling rill, into the receiving can, aug¬ 
menting to a crystal stream. 

The two essential points to be kept in view, during' 
the process of distilling are, 1st. strict attention to 
luting the head. This being done with clay, unless 
very carefully attended to, will admit of transpiration ; 
to prevent which, is absolutely necessary both for 
safety and returns: for if the spirit be allowed to 
transpire through any interstice, however small, the 
consequences are frequently fatal to the person in 
attendance. In like manner as clay is tenacious of 
moisture, and cracks as heat augments; it requires 
constant watching, and frequent assistance to prevent 
these consequences. 

2nd. The regulation of heat , which can only be 
determined by experience. The Overseer ought never 
to leave the still, unless relieved by an equally com¬ 
petent assistant; and as the fuel works upon the 
contents of the still, by listening attentively the 
degree of ebullition may be determined, and prompt 
means taken to draw or smother the heat, if too 
powerful; for unless this be adopted, the bottom of 
the still will get red hot, and by promoting too rapid 
a separation of the vapour from the ingredients at 
the bottom of the still, which become burnt, dispenses 
a disagreeable flavour to the spirit. 

* This precaution is necessary to prevent the frequent mishap of 
the top flying. 
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The spirit obtained in this way, is called “ low 
wines although some planters preserve the first run¬ 
nings from the worm, separately, leaving onlythe last 
drawings under that denomination; but I conceive 
this to be an erroneous mode of proceeding; for 
although it is an easy operation to reduce all spirits 
above proof, to the proper standard, the quality must 
suffer by this partial method : and as these low wines 
are again thrown into a smaller still to undergo a 
second process, the spirit must be purer, and divest¬ 
ed of that oily flavor, with which the first abounds. 

In order, therefore, more effectually to produce rum 
of equal flavor, the whole of the runnings from the 
first still, without reference to strength, ought to be 
put into the second still; and the quantity of spirit 
which remains in the still, after the high wines have 
been drawn through the worm, should be reserved 
iu a separate vessel till the end, and then rectified ; 
or whilst the process of fermentation goes on iu the 
vats, two gallons of this weak spirit, added to each, 
will improve and strengthen it for distillation. 

The spirit is proved by the bubble, or in its ab¬ 
sence, by olive oil, which will sink to the bottom, 
if “ London proof.” 

Having now given a general idea of the manner in 
which lium is distilled in the West Indies, it may be 
expected that 1 should lay down a scale, shewing the 
probable returns of a sugar plantation. This cannot, 
however, be done with any positive accuracy, for as 
the richness of the cane juice depends much upon the 
soil, and the quantity of sugar upon the richness of 
juice, so may the returns of 100 acres, upon choice 
soil, be to the returns of 200 acres, on inferior land. 
Again, as regards the quantity of labour, similar diffi¬ 
culties oppose the possibility of laying down any 
fixed rulej so much depends on the state of the 
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weather, and nature of soil. But I conceive that if the 
soil lias been previously loosened by the aid of ploughs, 
an able negro will, with great ease, dig 50 holes in a 
day, 4 feet by 4, thereby requiring the labour of 
55 negroes to hole an acre. But the more accurately to 
determine the number of labourers required, having 
fixed upon the extent of land for cultivation, divide 
the number of feet contained in a square acre by the 
area of the cane hole, and the quotient shews the 
number of holes. Again, to ascertain what plants are 
required, multiply the number of holes in an acre, by 
the stems to be put into each. 

An acre of good plant cane ought to produce two 
thousand gallons of juice. A single cattle mill, (on the 
most approved construction,) will not, on an average, 
express more than 450 gallons per hour ; and this, 
reckoning the mill to be at work 9 clear hours, will 
give 4050 gallons of juice, wliieh ought to yield 
05801bs. of muscovado sugar, equal to about two hogs¬ 
heads of 16 cwt. each per day. This calculation pre-sup- 
poses the hogshead to absorb 2000 gallons of raw juice. 

There are canes capable of yielding the same quan¬ 
tity of sugar, from a much less proportion of juice ; 
and others again, so watery, as to require much more. 
That which is laid down, 1 consider a tolerably equi¬ 
table medium. 

The quantity of rum obtainable, is dependant on 
the ratio of sweets thrown off. Thus, on some estates, 
where the soil is heavy, and productive of watery 
plants, a greater quantity of sweets ensue by means 
of the longer process of clarifying and ebullition, 
which throws off a greater portion of scummiugs ; 
frequently averaging 10 per cent, of the whole charge: 
and sugar from such liquor being difficult to cure, 
yields a greater quantity of molasses. 

Should the manufacture of sugar conduce most to 
the advantage of a plantation, in the event of propor- 
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tionately remunerating prices not being oh'Finable 
for rum, the scummings, instead of going rewards 
the distillation, ought to be returned to the’clarifier, 
as even by the most careful boilers, a large quantity of 
available sweets are thrown out with them, and will 
add considerably to sugar returns. 

In the course of the preceding pages. I have con¬ 
fined my views of planting, manufacture, and distilla¬ 
tion, to the long matured and simple methods pur¬ 
sued successfully in the colonies. It is natural how¬ 
ever, to expect, that, as the progress of competition 
advances, the depreciation in price of an article, hi¬ 
therto maintained solely by protecting duties, must 
take effect; and it requires the aid of inventive genius, 
to bring into action such resources, as will by econo¬ 
mizing labour and improving quality, allow the ma¬ 
nufacturer to uphold his station. 

A question presents itself, as to the expediency of 
introducing prematurely into this country, the most 
recent improvements in the art of boiling and concen¬ 
trating the juice; or, by following tlie track which 
has been successfully beaten in the West, gradually 
initiate the natives in that course, preparatory to a 
more scientific and complex method. 

From the peculiar position of the colonists, and 
the advantage of long experience, it must be admitted, 
that they are better fitted to judge of the efficacy of 
new inventions; and that on trial, if found to offer 
encouragement, they would he as generally intro¬ 
duced, as the Otaheite eane was, when its superiority 
over the creole had been fully determined ; and more 
especially since within the last ten years, they have 
been threatened, by an increase of stock in the home 
market, from the East Indies, to guard against which 
all their most powerful interests have been brought to 
hear. But, although such incentives, would have 
tempted the application of superior skill, independent 
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the Use ot aider and less complicated machinery; and 
unless it cun be satisfactorily shown, that, very groat 
advantage is to accrue, a practical planter will hesi¬ 
tate to encumber iiis estate with what is foreign to 
his own, and the understanding of his negroes. 

We are not only therefore to look at the outward 
construction, and its superior use when applied ; we 
must consider whether we are so happily situated, as 
to command mechanical aid, at the moment required : 
for without that, the introduction of wdiat cannot be 
immediately repaired or remedied, cannot be recoin- - 
mended. In Europe, where so many patents have 
been conferred, many scientific improvements have 
been effected in the art of refining sugar; and their 
benefits, if applied in the primary process of manufac¬ 
ture on the spot, would doubtless be conducive to 
general economy and good quality : but the absence 
of safety, not omitting expense attending most of 
these novel inventions, when consigned to the manage¬ 
ment of inexperienced overseers and negroes, must 
render their use partial, and their success questiona¬ 
ble. 

Under these circumstances, I would deem it advis¬ 
able to follow the ordinary and simple process in this 
country, which has marked the rise of the West Indian 
colonies ; refraining from all propensity to indulge in 
such experiments as will entail excessive cost, whilst 
their practical efficacy on an extensive scale still 
remains problematical*. 


* The cultivation of Sugar in Bourbon has of late been greatly 
augmented; but the newly improved methods are understood to be too 
expensive, to overbalance the difference in quality. 
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We must first equal, and then endeavour to excel; 
as yet we have no real basis upon which to found 
improvement. The few isolated examples before us 
that the same quality of sugar can be manufactured 
from the growth of this climate, as the Muscovado 
of the West, are sufficient to encourage perseverance 
on a more extended scale ; but by no means warrant 
a costly and speculative outlay, which has been the 
bane of individual enterprize hitherto. Both the 
cultivation of the cane, and its manufacture, in India, 
may be said to be unborn, or at most in their primitive 
infaucy ; for as the objections applicable to native 
manufacture must be removed, that system is to be 
rendered obsolete, to make room for a more skilful 
and effective process. 

Again, as we know from recent experiments that 
the soil and climate are favorable to the growth of the 
Otaheitan cane; it remains to be determined by analysis, 
whether its saccharine qualities are proportioned to 
its bulk, and superior to the most favoured indigenous 
species. 

With reference to the estimation in which it is held 
in the West Indies, we are led to hope that it will be 
equally so in the Kast. 

The peculiar advantages which the Otaheitan cane 
possesses over every other description, are too manifest 
to be passed unnoticed by the most superficial observer. 
The graceful beml of the leaves, contrasted with the 
uniform straightness of the Creole and other sorts, 
distinguish, in an eminent degree, the difference of 
origin. The stem offers a pale inclining to straw co¬ 
lour, in opposition to the deep green and purple off¬ 
spring of other parts, and retains this essential differ¬ 
ence to the eye, in the juice, when expressed. Its pro¬ 
duce may be calculated with safety to double that of 
any description of canes common to this country, in 
their present state. 

v 
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It is found in the West Indies to withstand the 
effects of drought and vermin, whilst the less favoured 
kinds have been wholly destroyed. 

On loose soil, exposed to solar influence, it comes to 
maturity in a much shorter space of time. 

With these perfections in favor of the South Sea 
cane, its introduction here, ought to be hailed as a most 
valuable acquisition, if found to yield in proportion to 
promise. 

As in every pursuit to which general attention is 
attracted, there is a diversity of opinion, respecting 
the best method of treating the subject, we shall 
proceed to make a few remarks on improvements that 
have been suggested in the art of manufacturing the 
best raw sugar, from the juice of the cane; leaving 
aside the branch of refining , which does not come 
within the limits of our present enquiry. 

The construction of the mill is now nearly the 
same as when first used in the West Indies. The 
frame work, which formerly consisted of wood, has 
given place to cast iron : so also the cylinders, which 
were blocks of yellow heart, or other hard timber, 
cased with sheet iron, are now wholly cast; and some 
considerable improvements have been introduced, 
which have added to its general capability*. 

The most simple and economical mill applicable 
to this country, is that worked by cattle. 

The efficacy of steam, would at once condemn our 
recommendation of less powerful agency, could its 
introduction be effected on a proportionately moder¬ 
ate scale of expenditure; and where there is a command 
of cheap fuel. 

Wind mills are at all times precarious, and cannot 
be available in India. We are therefore confined to 

* The cast iron frame work is not generally introduced, nor is it 
likely to be in these times, when a proprietor has his own timber, 
some descriptious of which are nearly as durable as iron. 
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steam or cattle mills, the choice of which must rest 
with those who embark in the pursuit. 

The cattle mill may be worked either by* two or 
four arms, according to size. The rollers may be 
placed either horizontally or vertically ; and a prefer¬ 
ence has been shewn in favor of the former, since by 
having a sloping dumb feeder fastened along the whole 
length of the cylinder, the canes can be introduced 
more regularly, and without the same liability to 
derange the position of the rollers, as in feeding them 
when placed vertically. In addition to this is a stated 
superiority, the horizontal rollers being placed in a 
triangular manner. The canes introduced, as above, 
between the upper and near low cylinder, are impel¬ 
led on between the upper and opposite one, carried 
off by another inclined shelf in a completely expressed 
state. 

Excepting the danger to which human life is exposed 
in the act of carelessly feeding the vertical rollers, I 
cannot admit, by practical inference, any great advan¬ 
tage which the one is said to possess over the other ; 
on the contrary, the high estimation in which the 
vertical mill continues to be held in the colonies 
is evidence of its capability. 

Moreover, the dumb returner, already mentioned in 
a former page, has not only economized labour, but 
lessened the greatest evil formerly complained of. 

Again, as the disadvantage of more action being 
applied to one part of the vertical rollers than another, 
by which the surface is irregularly destroyed, is said 
to be entirely removed by the general disposition of 
the cane along the dumb receiver affixed to the 
horizontal cylinder, it may be questioned whether this 
theoretical remedy has been confirmed by practical 
testimony. The attendance of more than one feeder 
at the mill, is at all times to be deprecated ; and those 
who have superintended a sugar plantation, can 

v 2 
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answer whether a board of five feet in length can be 
regularly supplied with cane, so that the whole length 
of interstice be filled at once. Recommending, there¬ 
fore, the adoption of vertical mills, especially where 
steam cannot be brought to act, in this country, wc shall 
proceed to investigate the defects accompanying the 
usual method of boiling and curing the syrup, as prac¬ 
tised in the colonies. 

The first visible disadvantage, which appears to 
have had its origin in a view to economize fuel, 
is the unequal distribution of heat applied to the 
clarifiers, as well as the evaporating and concentrating 
coppers. 

On small estates, whose means do not admit a suf¬ 
ficient supply of wood, or in other words, where the 
number of negroes does not admit of their time being 
applied to cutting timber, such a plan may be recon¬ 
ciled ; since the manager must be dependant upon 
his Megass, and his utmost care is required to keep 
up an adequate supply for combustion. In such cases, 
the evaporators are all hung to one fire, and as the 
teache is nearest to its mouth, the action of heat is 
much greater upon that, than the other coppers, to 
which it is communicated by flues, constructed of 
fire bricks, and other materials, least impervious to 
its effects. 

This system, which has been introduced to avoid 
expenditure in fuel, cannot be too severely censured ; 
for although the degree of heat produced is fully 
commensurate, the result bears ample testimony of 
its mischievous tendency. The teache being the last 
copper into which the syrup is laded ; concentration 
operates by far too rapidly, discolouration takes place, 
and the viscid juice, which ought to run ofi’in molasses, 
becomes so incorporated with the pure saccharine 
liquor, that when struck into the cooler, it forms a 
liquid muculent mass incapable of crystallization. 



37 


This error in manufacture has been too often attribut¬ 
ed to soil and season, where a little attention would 
have satisfactorily established the reigning evil. 

Whilst upon this subject, it may be proper to mention, 
what occurred to the mind of the writer, on view¬ 
ing the imperfection of the operation, “ striking”— 
during his residence in the West Indies. To a common¬ 
place observer, the. plan of gradually striking from the 
teache (however expeditiously), offers at once remark. 
The syrup, as laded out, assumes a darker and thicker 
consistence, in proportion to the intense action of heat 
applied to the sides of the copper, as they become 
vacant and exposed, until at last it becomes so thick 
as to require a fresh supply of unconcentrated juice. 
• Now since the disposition of the sugar to granulate 
becomes less after the moment it has attained the pro¬ 
per degree of concentration, and in many instances is 
destroyed for want of celerity in skipping; would 
it not be advisable to have the teache constructed, so 
that, by means of a small lever, its contents might at 
once be thrown into the cooler ? 

I submitted my opinion on this point to a well-in¬ 
formed planter on the spot, who agreed in the practi¬ 
cability and great advantage such an improvement 
would effect;—but before be had time to make the 
experiment, death closed his career, and I shortly after 
left the island. 

It occurred to me that the teache, being of small 
capacity, might be hung on a frame of cast iron sunk 
in the masonry, and by joints, (being of the figure de¬ 
scribed in plate 3—fig. 4) admit of being raised to dis¬ 
charge the syrup into the cooler C, at the mouth A, 
along the channel B; by which the tedious and inju¬ 
rious process of “lading out” would be avoided. 

Within the last five years, several patent improve¬ 
ments have been suggested for the manufacture of 
sugar from cane juice, by the aid. of high pressure 
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steam; but the danger of this agency, united to its 
high cost, and liability to derangement, offers similar 
objections to what have been already advanced, and 
points out the necessity of beginning on the most 
simple and best-understood principle, which I shall 
endeavour to point out by a ground plan of the 
works. 


BUILDINGS, &c. 

With reference to the annexed Plate III. we shall 
determine an actual cultivation in cane, of two hundred 
acres, which would require the application of two 
cattle mills of 4 yoke each. The produce of such an 
estate may be estimated (on a very moderate average), 
at 180 hogsheads of sugar, ami 110 puncheons of 
Rum, per annum, and will require an extent of works 
as follows:— 

Fig. I.—A Boijling Housb, 40 by 20 feet. 
f —A. platform of brick, overlaid with sheet lead, 5 
feet broad, and 2| feet high from the level of 
the interior of boiling house. 
a —A clarifier, to contain 500 gallons. 
b —The grand copper, of same capacity, 
c c—Evaporator's of 340 and 200 gallons. 
d —The teache of 100 gallons. 

e e e e e —A duct to receive and carry off the scum- 
mings as taken from the coppers. 
f> S & S —Coolers. 

h —A moveable wooden duct thrown across from 
the teache to the coolers, when the liquor is 
to be struck. 

i —A wooden duct lined with lead, for conveying the 
juice from the receiver at the mill, to the clari- 
Jier. 
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Fig. II.— The Curing House. 
k k k k —A double range of solid beams, thrown 
across two deep wooden troughs, merging into 
a small gutter. 

Ill l —The gutters, with a descent to convey the 
molasses, (dropping from the hogsheads placed 
over the beams,) to two cisterns m m. 

Fig. III.— The Still House, 65 by 25 feet. 

To contain a double range of fermenting vats, 
oooo, of 1,000 gallons each, placed on beam work, 
PPPP- 

q q —Wooden ducts running along the house into 
which the fermented liquor is pumped, emp¬ 
tying in a small reservoir r, for the convenience 
of supplying the stills, 
ss—Stills of i,000 and 500 gallons. 
t —A tank for the immersion of the worms. 
u —A well to supply the tank. 

It may be necessary to point out that all this com¬ 
pound building ought to be of solid masonry ; as 
cleanliness and safety in sugar manufacture and dis¬ 
tillation are indispensable. The tops of the buildings 
ought to be of shingle, or some other substitute, but 
by no means thatched. This needful expense is only 
confined to the principal buildings. 

There are farther required to complete the works, a 
shed for the mills, which may be constructed of posts, 
with thatched top ; a trash house to protect the dried 
cane trash from rain ; 2 mule stables, a cart house, 
and Qooper’s shed. 
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Remarks on the evils attending injudicious Tempering 
and ignorant Management. 

The mere routine of sugar-making < s exceedingly 
simple ; and may be said to be completely carried on 
l>y negroes who have learnt their respective duties, as 
the subordinate actors of a drama do their several 
parts. Some managers do not visit their works above 
twice in the space of one year, although residing 
within a few hundred yards. 

They think it sufficient to convey their orders 
through an overseer, or driver ; idling their own time 
in visiting distant estates, and in amusements foreign 
to the interest of their employer. The overseer left in 
charge, is perhaps cither a raw inexperienced lad, or 
an uneducated person of 20 year’s standing*, quite 
ignorant of the properties of the cane, or its produce. 
Certain rules are laid down and taught by the negroes , 
and the same is pursued, from year to year, without 
the shadow of improvement, or being aware that any 
defects were removable. 

It is quite necessary that an individual, embarking 
in the planting line, or a person placed in charge, 
should not only be conversant with the mere process, 
but lie ought to he acquainted with the nature of the 
cane in all its distinct stages, whereby the properties 
of its juices are most materially affected ; and by a 
knowledge of which a due proportion of alkali is to 
be administered to promote successful concentration. 
He ought to know, that the first developement of the 
plant is occasioned by the action of the root, and sap, 
produced by the moisture which it absorbs; and that, 
according to the peculiar qualities of soil, will be the 
proportions of matter, which constitute the formation 
of its juices. 

* I have seen overseers who had been 20 years on an estate, who 
had never risen beyond that rank, and were as ignorant of the prin¬ 
ciples of sugar-making, as the man newly arrived. 
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Thus we know, that the first leave* which indicate 
the appearance of the cane above ground, are destined 
to foster it to a certain degree, (plate II. fig. 2,' in pre¬ 
serving the joint, until sufficiently strong to render their 
agency no more necessary ; but not ttntii a vast number 
of successive joints have been created (from 35 to 60), 
expanding upwards, and at greater distances, until 
at length the last is lost in the numerous and close 
wrappings of the leaf, and the stem completely form¬ 
ed by these various revolutions, (vide plate II. fig. 6.) 

It is not intended here to enter into all the details 
of the plant from its germination to its fullest develope- 
ment: what has been said with a view of tlie plant in the 
rough sketches which I have introduced, is sufficient 
for present inquiry, and may, perhaps, create a spirit 
towards investigating more closely a subject of so 
much importance to be understood. I have endea¬ 
voured in plate II. fig. 5, to represent a plant cane 
arrived at maturity, and when it ought to he cut for 
the mill. After this period, although it does n4t 
actually decay, the flowing of the sap vessels being 
impeded by the dryness of the skin, and absence of 
leaves, which have done their office, is thrown back 
into the root, or lost in the further functions necessary 
to its entire growth of fructification. 

At this epoch, too, the cane is remarkable for its 
bright lively yellow rind, easily snapped, and on being 
cut, shews a dry surface spotted like the grain of a 
Malacca canc, grateful to the sincll, and sweet to the 
taste, which, if left uncut for two months, relapses into 
that unripe and watery consistence, void of flavour, as 
in its primitive stages towards maturity. 

The chemical analysis of cane juice may, as 
relates to any particular spot or time, sufficiently 
guide the manufacturer, in the proportion of alkali 
applicable ; but the quality of the cane varies so 
essentially on the same estate, and according to the 

G 



42 


season in which it is cut, that no positive rule can be 
laid down*. 

The destructive effects produced by unskilful tem¬ 
pering, renders it an object of great moment, to be 
acquainted with its use. And in order to understand 
the principle of boiling thoroughly, we must, First, 
consider, of what the component parts of the raw 
juice consist. Secondly, what is required towards 
the absorption or removal of some, and the ultimate 
successful concretion of essential fluids. Thirdly, 
the most effectual means to be employed. 

As regards the first question, the several coppers into 
which the juice must pass, before it attains the consis¬ 
tence necessary to crystallization, at once point out 
that something more than simple ebullition is required, 
and the name given to the first of these, signifies the 
existence of matter which must be disengaged. This 
solid matter is made up of the various particles of 
cane, its crust, earth, ike. which are swept into the 
rjpeiver by the operation of grinding. Secondly, 
the use of alkali is to disunite these from the fluid, 
and assist, by the gradual application of heat, in 
throwing them to the surface. This first process leaves 
the liquor in a comparatively pure state, in which 
it is drawn off to undergo a second process; but 
before we proceed, it is proper to observe, that 
carelessness in tempering, without particular attention 
to the quality of juice, is attended with evils that 
adhere throughout the whole after-process, or which 

* The juice from the mill ordinarily contains eight parts of pure 
water, one part of sugar, and one part made of gross oil and 
mucilaginous gum with a portion of essential oil. The proportions 
are taken at a medium ; for some juice has been so rich as to make 
a hogshead of sugar from thirteen hundred gallons, ami some so 
watery, as to require more than double that quantity. By a hogshead 
I mean sixteen hundred weight. The richer the juice is, the more 
free it is found from redundant oil and gum : so that an exact 
analysis of any one quantity of juice would convey very little know¬ 
ledge of the contents of any other quantity.—Edward’s West Indies. 
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canuot be counteracted but by means inimical to 
the sugar produced. Thirdly, thus the indiscrimi¬ 
nate use of temper, destroys the very object which 
its application is intended to produce, by separating 
entirely the solid parts from the mucilage, which 
becoming incorporated with the juice, is carried withal 
into the grand copper. 

The juice, now divested of solid impurities, requires 
the superabundant water to be evaporated, when at 
the same time, the remaining feculencies are forced 
to the surface, and constantly scummed. This is 
continued in the other coppers, until sufficiently re¬ 
duced to be contained in the teache; but the heat 
must, in all these stages, be so regulated, that the 
liquor be not condensed, and so prevent any adhesion, 
until by the act of concentration it can no longer 
be prevented. 

After the utmost care has been bestowed through¬ 
out the process of clarifying, evaporating, and concen¬ 
trating ; it will be found that a great residue of impu¬ 
rities still exists in the sugar manufactured, attaching 
to the saline particles, and which canuot be removed 
but by the operation of claying, when the water 
applied is found to carry off, in filtration, a portion of 
calcareous earth, and other substances, leaving it 
colourless, and free from any tartareous taste, which 
frequently abounds in its raw unclcaused state. 

From what has been said on the subject of temper¬ 
ing, it stands to reason, that the culture and manufac¬ 
ture of the cane must be blended. We must know 
the different stages of advancement belonging to each 
cane piece; we ought to know the properties as 
correctly as an intimate acquaintance with the various 
soils will warrant; we must determine their fitness 
for the mill, by outward indication, which, to a 
practical observer, is more to be relied on, than the 
time they have been vegetating; for it is not the 
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foreign aqueous substance, which on being expressed 
with the juice, depreciates its quality. 

Whether this unnatural developement is the result 
of some peculiarity in climate, or caused by misplaced 
artificial assistance, requires investigation. It appears 
to the writer to be exclusively owing to the unfortu¬ 
nate system adopted in this part of India, of choking 
the natural growth of the plant, by bundling its 
decayed leaves about the stem ; and he is the more 
confident on this point, from trashing a cane in iiis 
garden, which being now arrived at maturity, indi¬ 
cates by rows of pointed dots above each joint, the 
existence of roots in the matrix, as in the West, 
but without any disposition to shoot forth before 
their functions are called in requisition, towards the 
support of further propagation. It is evident, that 
had this cane been left, as the native malcc thought 
indispensable, the same effect would have been pro¬ 
duced as in the canes grown elsewhere ; whereas 
it is not only free from such radical encumbrances, 
but is of much greater circumference than the 
largest he has been able to procure by offering any 
price. 

From this example, it would appear, that the 
shooting forth of these extraneous roots, is consequent 
on the wisping of canes in India, done with a view 
to protect them from injury by drought" ; hut without 
considering that this false clothing, of which the cane 
no longer stands in need, when the leaves gradually 
decay, so far from retaining the moisture, intended 
to nourish the stem, actually robs it of what nature 
designed for its ultimate perfection j nay more.—The 
decayed leaves are thus converted into a receptacle 
for water, which together uniting, become a bed of 

• How would a cucumber, pumpkin, or water-melon, ever arrive 
at the size and perfection which they attain in their natural state, 
if tied up with straw or leaves ? 
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mucilage, and draw forth vegetation from these 
radical points, thereby exhausting the cane of sub¬ 
stance, which would otherwise tend to its enlargement 
and excellence. 


Further considerations on the mode of curing Masco- 
vado Sugar. 

What we have said on the subject of curing sugar, 
as practised in the West Indies, may require some 
suggestions, as to its application in this country. 
Throughout the British Colonies, (of winch we alone 
profess to treat at present,) sugar after being suffici¬ 
ently cooled, is potted into hogsheads, and nothing 
further is necessary than to allow the molasses freely 
' to drain, as already pointed out. 

Here the process is altogether different; being 
divested of its molasses, by arbitrary means, and 
exposure to the sun, it is incapable of retaining 
much matter, liable to exude, and is therefore packed 
in bags, the most convenient for inland as well as 
sea transportation. 

As it is foreign to the purpose to enter upon the 
details of native manufacture, the imperfection of 
which we are required to remove by substituting a 
method, that will admit of bringing our produce into 
competition, with others of better quality: we are 
led to enquire, whether with reference to conveni¬ 
ence, we can accommodate the Muscovado sugar, by 
transmitting it to the Europe market, in the same 
description of package as heretofore, without detri¬ 
ment; and if so, under what process it is curable. 

If we are to follow the method adopted in the West 
Indies, the ship’s hold, on arrival in Britain, will be 
one coagulated inass. Since even during the compa¬ 
ratively short voyage (not much above one-fourth), 
from the West, so great a separation takes place in 
the best cured sugars, how much more will not 
transpire through cloth or gunny bags ? 
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The inefficiency of bags, therefore, must give way 
to chests, which, being better adapted than hogs¬ 
heads to close stowage, is a desideratum. Moreover, 
the process of curing sugar, intended to he so packed, 
might be advantageously performed by perforating 
the bottom surface of the chests intended for expor¬ 
tation, and by introducing the stems of plantain, as 
with the hogsheads, and admit of the sugar being 
at once potted*. 

A still more efficacious method might he introduced 
by having cases made for the purpose, of such 
dimensions and form as would most effectually carry 
off the molasses; and these cases being fixed along a 
wooden frame, would discharge through the several 
holes the molasses into a cistern, sunk at one end 
by an inclined duct. 

On this plan, the sugar when perfectly cured, 
(which would he in about fifteen days,) should he 
stowed into the cases for shipment, and properly 
secured. 

These considerations might lead us to a greater 
length than our limits will admit; we shall therefore 
consign those hints to such readers as may think 
them worthy of experiment, and close our pages 
with a few remarks on the article Cotton. 


* ‘ The superior quality of the sugar of the Philippines is acknow¬ 
ledged, when compared to that produced in the island of Java, 
Cltina, or Bengal ; notwithstanding in the latter countries it may 
naturally be concluded, that greater pains and care are bestowed on 
its manufacture. The pressure of the cane in the Philippine Islands 
is performed by means of two coarse stone cylinders, placed on the 
ground, and moved in opposite directions by the slow and unequal 
pace of a Carabao, a species of oxen or buffalo, peculiar to tins and 
Other Asiatic countries. 

‘ The juice is conveyed to an iron caldron, and in this the other 
operations of boiling, skimming, and cleansing, take place, till the 
crystallization of the sugar is completed. 

‘ After being properly clayed, the sugars acquire such a state of 
consistency that, when shipped in canvas bags, they become almost 
petrified, in the course of the voyage .’—lie Comyn’s State of the 
Philippine Islands, 
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COTTON. 


ON THE CULTURE OF COTTON IN THE WEST INDIES. 


The desultory manner of cultivating the cotton 
plant, in many of the islands, cannot be recommended 
as an example towards scientific improvement in 
other countries ; but with a view to place within reach 
of enquiry the usual routine, I shall confine myself 
to facts, which have come under my own observation ; 
with such suggestions, as appear worthy of attention. 

The principal error to be noticed in the West 
'Indian method of culture, is the choice given to 
poor soil. Modern practice has exposed the fallacy 
of an opinion, originally entertained, and which has 
been handed down by successive writers, to posterity; 
but in an article of so much commercial import¬ 
ance, it is to be expected, that in proportion to the 
attainment of perfection in manufacture, will im¬ 
provement in the arts of husbandry keep pace; and 
in the developement of numerous experiments, we are 
more likely to ascertain the true medium for correc¬ 
tion of inaccuracies. 

The crude notions entertained some fifty years ago, 
in the West Indies, that any soil, however barren, was 
applicable to the growth of the cotton plant, is quite 
erroneous. This impression I conceive to have ori¬ 
ginated in some chance indigenous plants having beeu 
seen to flourish on rocky eminences ; and a trial made 
on the two extremes , connected with circumstances 
that cannot be traced, had determined a preference 
to the one. 

The second point to be deprecated in the West 
Indian plan of cotton planting, is the little attention 
bestowed on tillage. It is thought, by many, sufficient 
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to clear tlie soil of weeds and incumbrances, and 
proceed to plant the seed, which is doubtless the 
result of the first mistake, that in its primary state 
it requires little, if any artificial assistance. 

That a moist soil, and humid atmosphere, are both 
inimical to the prosperity of cotton, I am convinced 
from personal observation, and experiment in the 
West; but that a rich soil, provided it be loose, and 
pulverized , is conducive to its perfection. 

The holes for the reception of seed, arc dug out 
in straight lines, from six to eight feet apart, accord¬ 
ing to the soil, and full five feet from each other, 
nine inches square, and six inches deep ; eight or 
twelve seeds are placed in each hole, and care is 
required in this operation, as if allowed to adhere 
to each other, they are less likely to vegetate, and 
tend to produce those effects, which a plurality was 
meant to counteract; the seed should not he covered 
with mould above 1£ inches ; being liable to rot at a 
greater depth. The plants shew themselves within 
a week, although they frequently require fourteen 
days, to be distinctly traced in equal rows. In ten 
days after their appearance, they must be thinned, 
leaving three only in each hole; and Ireely cleared of 
weeds. This operation must be repeated until only 
one plant remains; at the end of the 3d month, they 
are topped; that is, about two inches from each 
extremity taken oil', which throws back the sap into 
the parent stem, and causes a new generation of later¬ 
al branches. Under a luxuriant foliage, this top/dui' 
ought to commence sooner, and be repeated until the 
plant begins to shew its blootn about live mouths after 
the seeds are planted ; when the mould is brought 
well up about the roots with the hoe. In the course 
of six weeks more, the pods, or bolls, are formed, and 
arrive at maturity, but very irregularly; frequently 
extending to the tenth month. 
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Tlie uneven and dirty state in whieli a large portion 
of the cotton is transported to the British market, is 
owing to carelessness in the reaping process, and 
therefore demands the strictest attention. The system 
of leaving the picking season until the full maturity of 
crop, cannot be too severely deprecated. It is (lone 
with a view to save expense, blit the returns from such 
bad policy ought to point out the misapplied economy. 

As soon as the first pods burst, and the cotton can 
be drawn by the lingers from the luisk, without any 
degree of force, the produce is picked into a bag, 
and it is very advisable to separate in the field at 
once, any inferior quality, by each picker having two 
bags ; this business ought also to be postponed, until 
•the sun’s influence has inhaled all night dew: and the 
same course is observable after rain; as picking 
under such circumstances will injure, materially, its 
appearance and market. In fact, too much care 
cannot be bestowed in gleaning, for more depends on 
that than on its culture. 

The best season for planting cotton in the West 
Indies, is in June, and July; some commence in May, 
while others again plant so late as September. Those 
situations, naturally protected from the north wind, 
and as before noticed, free from moisture, are best 
adapted for a cotton plantation. In proof of this, it 
may be useful to refer to the success which attended the 
introduction of cotton on the northern part of St. 
Domingo, in the year 17/6, by Chevalier, who took 
advantage of the drought which prevailed for four 
preceding years, and had caused a total failure of 
sugar and coffee. His example was followed by 
others, but a recurrence of the former periodical rains 
having destroyed all the cotton plants in 1777 , the 
cane and coffee resumed their soil. 

The different species of cotton cultivated in the 
West Indies, are not so nicely discirminated as in 
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North America. Tims \vc know, that the Sea Island 
cotton of Georgia ranks first in commerce; and next 
to it the upland cotton, of which there are two kinds, 
the superior known under the designation of New 
Orleans. The West Indian produce is, therefore, a 
link between the upland bowed and Sea Island, al¬ 
though on a general scale of average inferior to both. 
This inferiority is probably owing to the different 
plans observed in cultivation, and undue attention to 
the separation of different species of seed, more than 
to the influence of climate on the staple ; since in 
Dcmerara and Berbice, where the produce is superior 
to that of the islands, a similar mode of culture is pro¬ 
secuted by the hoe to that in Georgia and Carolina, 
where the ground is repeatedly ploughed and har¬ 
rowed. 

The practice of cutting down the plant (after 
harvest), within four inches of the ground, has been 
admitted to be injudicious, when the necessity of 
cultivating a perennial plant can he dispensed with, 
as the rattoon shoots are never so productive as the 
original. 

The cotton, from the time of germinating, until it 
attains maturity, is peculiarly subject to destruction 
from grubs, and other insects. 

The planter is frequently at a Joss to account for 
the nocturnal ravages committed on his crop, when 
no traces beyond actual depredation arc visible, after 
sun rise ; but a little reflection will point out, that 
the numerous tribes of crickets, grasshoppers, locusts, 
&c. abounding in these latitudes, have all an appeal 
to the herbaceous bounties of Providence, on which 
they browse in the night season; and as a well govern¬ 
ed cotton plantation is kept free from grass and 
weeds, from first to last, there is left no variety of 
choice, and hunger causes them to devour what 
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comes within reach*. The most effectual method to 
deter the worms iron) destroying the seed, is by steep¬ 
ing it, for some hours before planting, in a compound 
of slacked lime, tobacco juice, and water ; but this 
precaution does not always insure undisturbed vege¬ 
tation f. When the plant arrives at the age of two 
months, powdered lime, scattered along the intervals, 
will be found a beneficial protection ; that failing, a 
change of soil must be resorted to» liven under a 
successful repetition of crop, it is advisable, (as a 
general rule,) to give it the benefit of fresh land, or 
that which has sustained sugar cultivation, provided 
it has been allowed to fallow for a short time. 

The cotton, after being picked from the plant, must 
be carefully and thoroughly dried in the sun. If 
stained and inferior sorts be not, separated in the field, 
they must be before being separated from the seed 
by the gin ; as reception of cotton in the British 
market depends much on cleanliness and colour, as 
well as staple. 

With regard to the probable returns from a cotton 
plantation, no very exact estimate can be formed. 
An acre of good plant ought to yield from 12 to 
1,500 lbs. of unclcancd cotton, and which, on being 
freed from the seed, will give 300 to 380 lbs. net. 
There are some soils which will produce more, but 
I fear I have even exceeded a general average, consi¬ 
dering the many vicissitudes to which the plant is 
exposed, and that it ought not to be reckoned at above 
250 lbs. an acre. 

The experiments now making by the Agricultural 
Society in this country, aided by private enterprise 

* Confine a rabbit or other animal,upon dry food, for a short time, 
and it will greedily devour leaves put before it, which in the enjoy¬ 
ment of choice it would not touch. 

t If cotton could be raised from slips, the disappointment fre¬ 
quently experienced in its first stage of growth, would be at once 
removed: the experiment is worth a trial. 



through these means, will soon determine, whether 
the great object in view of raising and cultivating 
cotton from the American seed, is likely to succeed. 
The result of partial trials already made, is said to 
be favorable to those hopes which, if realized, will 
raise our commercial resources to a scale of prosperi¬ 
ty, proportionate to the benefits that will accrue. 
Jiut we must not draw any definite conclusions from 
the transactions of one season : the cotton experi¬ 
ments must stand the test of two or three generations; 
both from original, and the offspring of original seed, 
planted every year, when a comparison of staple 
will establish its liability to stand undeteriorated by 
climate. This precaution has, no doubt, been antici¬ 
pated by the Pareut Society, as well as another of no 
less importance, viz. whether the plant requires 
annually a change of soil, or will flourish, in an equal 
ratio, during a series of crops on the same ? 

From the luxuriance and rapidity of vegetation iu 
India,it appears probable that the first years’ gleaning 
from the issue of imported seed, will be the best, and 
that succeeding crops, from Creole seed, will degene¬ 
rate to a certain extent until the plant becomes 
acclimated ; unless, indeed, the climate be found 
conducive to the staple as well as the leaf, as that 
of the West Indies has been to the successful introduc¬ 
tion of the South Sea cane. 


INDIAN CORN —(Zca Maize). 

Thrrk is no plantation iu the West Indies without 
a cultivation of this valuable resource,—and the in¬ 
difference which it eviuces to any particular season of 
planting, affords an opportunity for keeping up a con¬ 
stant supply. The Indian corn arrives at maturity 
within four mouths, and no labor (on a sugar plantation) 
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beyond planting and reaping is requisite; being sown 
between the ridges of canes, immediately after plant¬ 
ing - ; and which, so far from injuring, tends by its 
active vegetation to protect the young shoots. When 
the ears are ripe, the entire plant is at once removed 
from the cane-piece. In a ground state, it is a 
favorite meal of the negroes, and is very palatable, 
boiled tip with milk ; but it is chiefly reared by the 
planter for feeding stock ; and in this light, is worthy 
of consideration, by those who propose to cultivate the 
cane in this country. 

The maize grows abundantly in this climate; but 
whether from neglect or other cause, it is far from 
being equal to the descriptions reared in the West 
India Colonies. 

A very tine specimen was recently presented to 
the Agricultural Society, by Mr. VV. C. flurry, the 
produce of N. S. Wales seed ; and its decided 
superiority over the indigenous or naturalized exotic 
species, common in Bengal, will induce its general 
cultivation. 

The method of planting between cane ridges, saves 
tillage, and the weeding of both is performed at the 
same time. The corn stalks are drawn, before the 
cane is sufficiently forward to be injured by want of 
free circulation. 1 shall finish this notice with an 
extract from Wood’s residence in Illinois. 

“ The corn I took was on a new prairie-land, thin 
on the ground, had been badly cultured, and much 
injured by cattle and pigs getting into it; yet had 
very near 50 bushels per acre. 1 have heard of 132 
bushels per acre, but from 60 to 80 is considered a 
good crop. 

“ The husks that cover the corn cars, and the flags 
or leaves are all good for fodder. Horses, cattle, and 
sheep, all seem as fond of it as of the best hay. 
Horses and cattle will eat part of the stalk after the 
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corn is ripe ; but in a green state, they, and pigs, 
will eat it all up. Horses and pigs will eat the corn, 
and leave the cob or inside of the ear; but cattle 
will cat inside and all. 

u The time of planting is from April to the middle 
of June ; the middle of May is considered the most 
proper season. It is planted in rows of about four 
feet in each direction; and after it is up, they plough 
between the rows, first one way, and in a week or 
two, in the other direction ; a third ploughing is 
sometimes given to it. Between the corn they hoe 
up the weeds left near the corners that escape the 
plough ; so that the land is made very clean. Gener¬ 
ally two or three plants are left at each angle.” 

“ There are several sorts of Indian Corn, and of 
different colours; viz. white, red, yellow, mixed, &c.” 

“ A good ear of corn contains from 14 to 20 rows, 
and from 40 to 50 grains of corn in each row. One 
hundred ears of middling corn will yield a bushel 
of clear corn.” 

“ 1 have now growing 12 acres of it ” 

“I planted some of it six feet between the rows, 
and the plants near three feet apart, as 1 wished to 
keep it particularly clean and in good order for 
wheat; and so ploughed it all one way, and ran a 
harrow between the rows. 1 do not see but it comes 
on as well as that 1 planted on the square. 

“ 1 have not seen any corn near us so large as mine; 
much of it is upwards of twelve feet high. Jt was 
planted between the 10th and 20th of May, but the 
weather being dry, it did not come up very soon.” 


GUINEA GRASS. 


It certainly appears strange, that in a country pro¬ 
verbial for bad pasturage, and in which so maddening 
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a propensity exists for field sports, so very little atten¬ 
tion should be paid to the rearing of good grass. This 
supineness to the wants of the animal, cannot be sup¬ 
posed to emanate from any principle of economy; 
since those who have, the means, pay any price for the 
best obtainable resources : we must therefore attribute 
it to that fixed determination predominant in India 
“ not to go out of the beaten path,” to look for others 
more wholesome, and consequently more nutritive. 

Viewing things in this light, there is little reason to 
hope, that all we can write or say will have any effect; 
still, however, we live in hope, and although all the 
artillery that can be mustered, may not make a breach 
in the rampart, one stray shell sometimes causes deadly 
effect. 

What ludicrous impression does not the appearance 
of the grass-cutting operation, about Calcutta, fix on 
the mind of the stranger ? He reflects on the rich 
pasturage at home, and naturally enough comments 
on the disparity ; but habit is a second nature; and 
he, iu common with all before him, lapses into that 
happy opinion, that what is, must be best, without re¬ 
ference to the difference between an English horse and 
an Indian Tangan. The sight of so many natives 
squatting on the plains, and scraping up the roots of 
close-cropped grass, with which to feed our horses, 
and the wretched fodder imported from the interior, 
under the denomination of “ Hay,” are surely in them¬ 
selves sufficient incitements to introduce exotics which 
will place us upon a more equitable footing with other 
countries. 

Why Guinea grass has not been cultivated most abun¬ 
dantly, all over India, is a question difficult of solution. 

Does it thrive in India? Yes! Do cattle in general 
prefer it to other wet food ? Yes! Does it fatten ? 
Yes, in the greatest degree.—How many crops may it 
yield in a season ? Three.—What height does it 
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attain ? Six feet, the first cutting—four feet the second— 
and three feet the third. Is it curable for the state of 
Hay? Certainly; and a fourth cutting may be 
obtained, which will give better Hay than the first 
quality now brought to Calcutta.—And with so many 
advantages in favor of this grass, how does it happen 
that it has not long ere this been brought under culti¬ 
vation ? For the best reason in the world :—people will 
not trouble themselves who have the means, and those 
who have not cannot induce others. 

The usual mode of planting Guinea grass, is in 
rows : it requires but little culture, it being sufficient 
to stock out any trees, and set fire to the whole—line 
off the ground, and dig out holes of three inches in 
diameter, six inches apart, four feet between the 
rows. In these, throw a few seeds, or a small root, 
placed in an inclined position, with the upper extre¬ 
mity above ground. In tins state it is allowed to 
remain for the first cutting, until it has thrown its 
seed, which, dropping between the ridges, springs 
up in all directions. It ought then to be cut over 
within four inches of the ground, and the field again 
set fire to, when an even crop will appear, and 
continue an unceasing resource towards the support 
of ail cattle, either fresh or cured for provender. 


FINIS. 



ERRATA. 


IS THE Ad\ ERT1SKMEXT. 

Page 1, line 11,/«| 1 Agriculturalists,’ read ‘ Agriculturist.’ 
ii — ii 14 ,for 1 unwholesome,’ read 1 unwarrantable.’ 

In the Preface. 

Page 1, line ! 2, for * Agriculturalist,' read ‘Agriculturist.’ 

,, — ,, — fur ‘ dereliction,' read * deviation’. 

,, 14, ,, 24, for 1 at the price,’ read ‘ for tlie value.’ 

,, 15, „ in, for ‘ offered,’ read ‘ urged.’ 

,, lf>, ,, H>, * Surmises,’ read ‘ premises.’ 

In tiik body of the Work. 

Page 7, line 1J2, for 1 holeing,’ read 1 holing.’ 

„ 11, ,, 27, for 1 ccutcr,’ rend ‘ centre.’ 

,, 14, ,, 20, for * Natural History,’ read • Rural Economy.’ 

,, ifi, ,, 29, for ‘ distorting,’ read ‘ distressing.’ 

,, 17, 21, for * Sntturatioi),’ read ‘ Saturation,’ 

,, 22, ,. 21, for ‘ In this interlude,’ read ‘ During this interval 
,, 23, ,, 10, for ‘ laded,' read * passed.’ 

., — ,, 16, for ‘ laded,’ read ‘ passed.’ 

,, 3(1, ., Ill, for ‘ in a view,’ r, ad ‘ with a view.’ 

,, — ,, 32, for ‘ laded,’ read' passed.’ 

,, 45, ,, 11, ,/(„• • tantamount,’ nod ‘ paramount.’ 

,, 51, (last line,)/(ir ‘ diseirmiuated,’ read ‘ discriminated.’ 

N. H.—The reader is requested to overlook all errors, and faults; as this 
pamphlet was written in great haste, and little attention paid to correct the 
letter press. 
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TO SIR WILLIAM JONES, Km. 

Silt, 

Wiir.x I undertook the tusk o f preparing the followinq 
shorts for the press, it was not from any ambition of mine to 
appear as an. author, for Jam sensible of defleiain) ill even; 
ij noli/tea I ion except such knowledge of my subject, as a br.'g 
residence in the IVcsf Indies mail be supposed to afford a mn- 
vnfaciurer who has not had the ad rant ope of a classical educa¬ 
tion. With the liberal minded, the following mid ices will I 
trust prove a sufficient apology for my humble labors ; the un¬ 
happy situation 1 am reduced to, has hitherto effectually pre¬ 
vented my pursuing the culture, and manu facturing of Sugar, 
the object, of my voyage to this country. I received some com¬ 
fort. however, in reflecting that 1 might he useful to tlu: settle¬ 
ment by communicating the theory of what 1 am not at present 
able to practice, and it also appeared to be the only means I 
had of extracting myself from difficulties in. which (as far as 
concerns my own actions) no error of mine has involved me. 

Foliar K me. Sir, if the hnowledge of ynuf disposition, 
to alleviate the distresses of the unfortunate, your desire to 
promote the happiness of society, ami your unwearied eiulearors 
to diffuse the blessiuys of hnowledge. widely among mankind, 
hare induced me to submit the work to the public under the pro¬ 
tection of your name. 

I am. Sir, 

With the utmost respect. 

Your most obedient 
And derated Servant, 

W. FITZMA U It ICE. 
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Calcutta, 
Avgust doth, 1793, 
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INTRODUCTION. 


Trade, which derives its chief support from the produc¬ 
tions of the earth, can never he more effectually promoted, 
than by affording protection and security in the fruits of his 
labor to the husbandman, and encouraging the improvement 
of every art dependant on agriculture. 

The decline of these arts, must ever prove injurious or 
fatal to commercial countries, and the failure of any consider¬ 
able branch must, by their mutual and natural dependence, 
materially affect commerce; with a treatise, therefore, profes¬ 
sedly instructive, and designed not alone to restore a lost art, 
hut to lay down lessons of improvement on its recovery—it 
cannot he impertinent to offer some observations, which may 
elucidate the causes aud effects of former failure, and to shew 
the necessity of adopting now—particularly at this time —a 
system which may establish the Sugar trade in this country, 
aud secure it from danger of failure or decay hereafter. 
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By an eminent character, as illustrious for the importance 
and variety of his literary researches as for his virtues, it has 
been recently discovered, that from a very remote time, till 
within a period so recent as the last eighty years, the natives 
of this country possessed the art of making Sugar in the first, 
process ,—or in other words, the exact principles of manu¬ 
facture pursued with so much success in the West. Indies :— 
from a very able report, drawn up by order of the Court of 
Directors in the last year, and published at their expence, the 
causes which brought on the decline of the Sugar trade of this 
country, and the recent loss of an art so long known, may 
be traced with some degree of accuracy and use. 

The facts worthy of principal consideration, the particu¬ 
lar regards of the merchant, and the most serious attention of 
administration, ar c,first, that Sugar, even since the accession 
of the British to territorial jurisdiction in Bengal, was a capi¬ 
tal staple commodity, and drew into these provinces specie 
to a very considerable amount annually, which was wholly 
expended here on the purchase of that commodity for exporta¬ 
tion, principally to the ports of aliens, on both sides of 
India; secondly, that the trade has been lost at a late period, 
the current totally reversed, and immense treasures exported 
from hence for the purchase of the same article in foreign 
ports; and thirdly, that it is now capable of being restored 
with advantages which never did, nor ever could, and proba¬ 
bly never may again offer, or arise should the present period 
be neglected. 

In 1776 the Sugar trade had so alarmingly declined, 
that an address on the subject was presented to the Govern¬ 
ment of that period, by persons evidently conversant in the 
subject, and impressed with a warm regard for the public 
prosperity; the export appeared to have then ceased, and the 
trade was so far ruined internally, that the provinces scarcely 
afforded a sufficiency of Sugar for local consumption.* 


* See the report of Committee of Warehouses, printed by Debrett, 
1792-and extract from the Bengal Consultations, Revenue Depart¬ 

ment, 5th 4 line, 1770. 
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The loss of the export trade, may be well supposed to 
have occasioned the neglect of the perfect system of manu¬ 
facture ; and the consequent loss of that art, to have made 
way for the practice requiring little labor or ingenuity, which 
arose on its decline; the peasant, or ryot, had few wants and 
the raw cane or a vicious juice expressed from it, answered 
all his purposes for temporary aliment or indulgence ; the juice 
boiled into syrup, and of a quality well enough adapted for 
making the coarse kind of sweetmeats in common request, 
was the only inducement to ingenuity or labor, and being a 
species of luxury, tho’ simple and cheap, could not be sup¬ 
posed subject to a very general or extensive demand, as it was 
neither essentially useful nor more then slightly profitable; 
tli is syrup they called Gour, it is now known by the name of 
Jaggery, and from this the Sugar so plentifully exported to 
Europe for the last two years, has been, and continues to be, 
‘manufactured; in the course of these introductory remarks, 
and of the treatise occasionally, the judicious reader will have 
an opportunity of discerning with what success and probable 
future effect. 

The industry and ingenuity of the Chinese, and of the 
Dutch at Batavia, undoubtedly promoted the fall of the Bengal 
manufacture ; by their sending in to these markets Sugars of 
a superior quality, and at length by suppling the deficiency 
on its total failure ; the political loss to the Government, the 
abridgment of resources and occupation for the peasantry and 
manufacturers, who in many districts arc one and the same, 
was not perhaps immediately felt; as the times and the go¬ 
vernment were then unsettled, aud the British policy did not 
yet completely embrace the conservation of the revenues; 
thus until a late period it has been altogether forgotten or neg¬ 
lected ; the manufactures of the Chinese have been imitated 
latterly, but neither they nor the Dutch are totally supplanted, 
because their Sugars are yet unequalled in quality : the flat¬ 
tering prospect of finally attaining the perfect practice of the 
art, the complete supply for internal consumption, and the 
trade of the greater part of India, and even any quantity that, 
may he required for the European market, is now open to 
Government. 

A 2 
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But tlio Sugar trade of this country has yet to struggle 
with a considerable share of very opposite prejudices, and it 
may not be entirely useless to meet them; some will exclaim 
against the West India method, as an infrigement ou the 
sacred and long established customs of the natives, whose 
religious prejudices with difficulty admit of alteration in their 
mode of manufacture, or the usuages of their ancestors;—to 
those prejudiced or superficial assertions it need be only re¬ 
plied, that the mode of the present day, is not that of former 
times, but that the methods laid down in this treatise, are on 
the same principle with those followed in India in its former 
days of riches and prosperity. 

A prejudice of an opposite kind will be urged by 
those who have already profited by the exportation of the 
Sugars of this country; a concurrence of unusual events in 
the West Indies and in Europe, threw open the British mar¬ 
kets with considerable and unprecedented advantages to the 
.East India speculator; the failure of the French Sugar Co¬ 
lonics, the abatement of produce iu the British, together with 
the popular prejudices raised by the numerous advocates for 
the abolition of the slave trade, caused East Ttidia Sugar of 
a very inferior quality to meet a reception and sale, that, in 
their present state, can never be expected to occur again ; 
moreover, as the improvement of tiie quality of the India 
Sugar, would by extending the channels of trade, lessen the 
advantage to the exporters of Sugar of the inferior sort, those 
who possess the present profit by the defective manufacture 
and limitted export, may be not unreasonably supposed in¬ 
clined to discountenance the further augmentation of the pro¬ 
duce, or the improvement; however it would tend to the 
general advantage of the merchant, the Byot, trade at large, 
and the Public Revenue. 

An erroneous opinion has been received, that the Sugars 
of Bengal are equal in quality to those of the West Indies; 
and the late occurrences in England, by causing the before- 
mentioned fluctuation in that branch of trade, have in some 
degree helped to give it an air of plausibility; the India 
Sugars were brought up during that time, as scale Sugars for 
the common consumption, at an enhanced price by a cousi- 
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derable number on the humane principle that they were not 
manufactured by slaves; by many more, because, thro’ a spi¬ 
rit of monopoly, among some capital Sugar dealers, which 
had not yet ceased, scarcely any other Sugar was to be then 
procured ;—but, on analysing the East India Sugar, and even 
in the common experiment of applying it to household pur¬ 
poses, it has been found many degrees inferior in strength, 
deficient in the saccharine sweet, and in no respect equal to 
the produce of the West Indies, owing to the defective me¬ 
thod of manufacture, which alone renders it unfit for the 
refiner. 

This defect will appear a matter of the more important 
consideration, when sugar is viewed as a capital article of 
Trade, and of essential importance to the public Revenue; 
not merely for use in the state in which it is exported hence, 
but as a material for the great, opulent, and valuable body of 
Sugar refiners, in which point of view it should be here prin¬ 
cipally considered : by a comparative view of the quantities 
of Sugar imported into England for a series of years, it ap¬ 
pears that nearly two hundred and seven millions of pounds 
weight pass thro’ the hands of the British Sugar dealers year¬ 
ly; it has been demonstrated, that on an average, one third of 
the whole of that quantity lias been consumed within the 
British Islauds, one half of the other two thirds, exported to 
Ireland, and other dependencies; and the other third after 
undergoing the expensive operations of refining wholly ex¬ 
ported ; so that supposing no more refined, than the complete 
one third, exported in that state, how necessary will it be for 
the administration here, and particularly the Merchant, to know, 
that the Sugar of this country will not answer the purposes of 
the refiner; that it is deficient of strength, thro’ the defective 
state of the manufacture; and, that until the defect shall have 
been corrected, the trade must be precarious, and the British 
markets remain open for either the direct or circuitous intro¬ 
duction of the more rich and yielding Sugars of the French, 
should their colonies be restored, or to the Americans should 
their southern Sugar plantations prove successful; while these 
provinces which possess the best soil, and produce the best 
Sugar canes, capable of affording supplies which might for 
ever secure to England the Markets of the universe, both in 
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quantity and excellence if properly manufactured, will be shut 
out by baleful prejudice or cold neglect. 

Considerable stress has been laid by the opponents to 
the improvement of the Sugar manufacture, on the little suc¬ 
cess that has attended a Sugar factory erected at a heavy ex¬ 
pence at Omeidparc, called the “ Chinese works,” and it is 
to be lamented that where the mercantile spirit was so laudibly 
evident in the proprietor, the ignorance of the person confided in 
of the business undertook, should alone be the cause of the fai¬ 
lure; a brick loam, which is the most prevailing soil of Bengal, 
is the best of all others, for the culture of the Sugar plant, un¬ 
fortunately the person who chose Omeidporc for the seile of 
Sugar works, seems not to have known this important circum¬ 
stance ; The author of this treatise led by a spirit of curiosity, 
and anxious to account, for the ill success of this praisewor¬ 
thy undertaking, took a guide and visited the place; crossing 
the country beyond Kiddcrpore, he examined the soil on bis 
way, which appeared such as the most sanguine planter could 
wish for the culture of Sugar, and continued uniformly the 
same till within a short distance of the works, where it changed 
to a black foggy clay, mixed with a had marie, which will 
not produce even a kind grass, but throws up the rank foxtail 
plant commonly used for thatch by the natives; such laud is 
termed a savannah in the West Indies, and common in Eng¬ 
land ; it affords no sort of nourishment for useful vegetation, 
and renders the juices of a feeble Sugarcane that it may with 
difficulty be forced to produce, utterly unfit, for mixing in the 
manufacture with Canes of a generous or good quality 

Another cause of this ill success may he found to ori¬ 
ginate at a source which is generally complained of, and no 
toriously oppressive in every species of useful industry; the 
multiplied exactions of a constant series of useless idlers. 
Banyans, Sircars, Peons, &c. who in every district, are at¬ 
tached to every branch of business; these by various arts of 
cunning and exaction, derive the greater part of the husband¬ 
man s earnings, who must submit to their impositions or starve ; 
the native landholders naturally expect to derive a profit, and 
the landholders below him in different degrees; expect their 
proportion; the Banyan receives a fee or commission, which 
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is generally the reward of some species of peculation or collu¬ 
sion, and never for any service more than he is bound to by 
his duty, which principally consists in employing those below 
him, from each of whom he also lias a prolit; the Sircar who 
pays the laborers’ hire for (In* Banyan, demands a deduction 
from every rupee, and the Shroff or Banker has an allowance 
for ascertaining that Ins mast- r’s money is good; the Peon 
who watches over the laborer that be may not slumber at his 
work, demands something lor the trouble of watching him, 
but, as must be expected in such a consistent; system, it is in¬ 
geniously converted by the Peons into a premium or compen¬ 
sation for conniving at indolence, neglect, and often total 
absence, • 


Prior to entering on the immediate course of this trea¬ 
tise, a few retrospective remarks, and some observations on the 
practical pait of the subject may be useful, and tend to eluci¬ 
date the different branches on perusal by being thus previously 
offered. 

Prom the report before alluded to in this introductory 
essay, it appears, that the French, by an effort of industry and 
emulation, admirable for its design and execution in a com¬ 
mercial view, were enabled at a period when the British co¬ 
lonies were at the zenith of prosperity, to commence a rival- 
ship, which by their perserverance deprived the British of the 
foreign market; it eannot.be too strongly inculcated, that it 
was by superior activity in clearly perceiving ami promptly 
employing favorable advantages, that the French succeeded to 
so vast, an extent, against the active spirit of commercial enter- 
prize which so eminently characterises the British merchant: 
—and the same observations will equally apply to the success¬ 
ful competition of the Butch and Chinese in the Indian market. 

It must therefore be ever kept in view, that the true va¬ 
lue of the Sugar trade of India, must depend on the quality 
of its fabric, which is at present bad, but capable of improve¬ 
ment to the highest degree of perfection ; that unless it shall 
l»e improved, tho’ there may be a temporary demand for the 
crude Sugar now produced, even that demand must speedily 
fail, on the revival of the French colonics, or the improved 
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cultivation or manufacture in the .American states, none of 
which could cope with the Indian produce, if once well en¬ 
couraged aud established. 

The cultivation and manufacture requires considerable 
care and skill, the natives are utterly ignorant of the most im¬ 
portant parts of the art of boiling, claying, potting and clari¬ 
fying, fit for the F.uropean markets ; but they are capable of 
receiving instruction; audit will not be deni e< I, that it is the 
first duty of those who are actuated by public spirit, as well 
as attention to the interests of their employers, to promote that 
knowledge : the supposition of expensive and cumbrous build¬ 
ings being indispensable for the West India method, ought no 
longer to be countenanced; for not only tie erection of works 
and mills upon a vast scale, but even the expence of cattle 
may he spared ; the man of euterpri/.* whose activity will 
lead him to overcome casual or trivial difficulties, will procure 
a number of hand-mills, of the kind in use among the natives, 
he will set his laborers actively to work with these imperfect 
machines, he will be arduous in his undertaking, and with 
every possible expedition extract the juices and collect them 
into one reservoir; he will lime his utensils, keep them tena¬ 
ciously clean and in general he will pursue the s\ stem laid 
down in the following pages as closely as possible; if he has 
not, nor can immediately provide copper pans, earthen pots, 
fire proof will answer his temporary purposes, and In will pro¬ 
duce, with care, sixty per ceut more, from his juices than the 
most ingenious or experienced native can now effect. 

These truths have been proved, the author ol this trea¬ 
tise has demonstrated them by actual experiments made in the 
presence of natives, who looked on admiring without being 
able to account for the vast difference in the quality of the 
Sugar and the quantity produced—but they paid no attention 
to cleanliness, and the accidity which their juices acquired 
contaminated and diminished the produce; theirs was that 
coagulated material from which the molasses is not separated, 
which clods and hardens, and on breaking displays a dusky 
and soapy appearance; the other was equal to any Sugar 
ever produced, and of which kind one hundred thousand 
tons may be exported annually from this port without difficulty. 
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May it not then be earnestly hoped, that this treatise 
will prove of that public utility of which it is capable, that 
neither the Dutch system pursued in tiic spice trade, nor the 
vicious customs of the idle class of natives, will any longer 
stand in the way of an object which can so eminently benefit 
the government, the merchant, and the people at large; ami 
that those blessings which providence has thrown into the lap 
of Britain, in giving her the most prolific soil iu the universe, a 
docile, ingenious, and numerous people, will not be neglected, 
hut on the contrary cherished restored, and supported, by her 
genius and power. 



A 


PRACTICAL TREATISE, 


OH 

SUGAR. 


OF LAYING OUT GROUND. 


Ground intended for the cultivation of Sugar cane, 
mast be first cleared of all shrubbery and grass, the roots care¬ 
fully stocked up with hand-hoes, ploughed over once or twice, 
and levelled for laying out the whole into pieces of thirty, 
fifty, or seventy biggahs; along these pieces it will be requi¬ 
site, for the purpose of draining, to form a strait commodious 
trench on each side, at least four feet wide at top, four feet 
deep, and proportionably narrow at bottom, that the banks 
may be sloped so as to prevent injury to the sides of the 
trenches in the heavy rains, which would, if the sides were 
dug perpendicular, occasion the banks to fall in, thereby ob¬ 
struct the passage of the water, and require continual labor in 
repairing them. 

Thf. mold dug from the trenches will help to raise the 
internals, and make paths which should be formed, for ease, 
convenience, and dispatch, in carrying the cane to the works. 

Tmimain trenches must be eight hundred yards from 
each other, and thro’ the centre of the plantation, according 
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to its extent, there should be cross trendies of the same dimen¬ 
sions as those on the sides of the pieces, into which the latter 
should lead ; and as the water will find its own level, its di¬ 
rection should govern the line of the main trenches, to which 
the inclination would be easily found or made by the same 
means. 

When the grounds is thus prepared, it should belaid 
out in beds of twenty feet wide: or if it is high ground, thir¬ 
ty feet hods will t»e preferable ; form a trench of two feet in 
width and depth between each bed, the mold of the trenches 
will raise the cane beds in the middle, and the rubbish collect¬ 
ed in them taken out from time to time in hoeing and weeding 
the cane, will contribute to manure and raise the beds, so that 
they will he found sufficient to convey all the superabundant 
water to.the main trenches, as will be requred when the rainy 
seasons arc severe. 

Thk soil of Bengal being low, it is very requisite that the 
ground should be carefully dranted, some time before it is 
planted ; for that purpose, therefore, a gang of sixty laborers 
ought to he hired to do this; they may in a fortnight dig, and 
lay out all the trenches and intervals of a plantation of five 
hundred biggahs; but this should he completed some consi¬ 
derable time before the heavy rains set in, or the commence¬ 
ment of the regular planting season, in order that the trenches 
may be strengthened, hardened, and durable ; if this is done in 
time, the drains will afterwards continue in good repair, by 
cleaning out as often as the plantations are weeded; and at 
the same time the manure acquired in the drains will raise the 
beds in the centre, nourish the cane roots, and render the soil 
productive to a degree that cannot be without experience easi¬ 
ly conceived or credited. 

"When the plantation is thus far prepared, have it 
ploughed, the trenches cleaned, and the pieces marked off, 
from one end to the other in the following manner; prepare a 
line of a sufficient length, and affix thereto, at every seven or 
eight feet distance, a piece of colored cloth, like a surveyor’s 
line ; stretch this across the beds as strait as possible, so as to 
square with the sides, and ends of the beds; be prepared with 
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a number of pegs of about two fret. long, place one in tlie 
earth :it each ol the cloth marks on the line; this work may 
l>0 performed by hots, ami girls ; when tile first row is lined 
out, lot llie liners n treat aiiont three and half feet, and line 
and mark another row, like the first; still retiring three and 
half feet, till tin y have lined the whole piece ; when the liners 
have marked ofi'the iii-st—row, the laborers may comment:-:' the, 
digging of that, row ; four swart, hovs or a iris may line, without 
fatigue, three biggahs per day ; with two or three more to 
collect the pegs, as fast as the holes atid batiks are formed by 
the laborers, 

Mrcn care and some pains are required, on the first lav¬ 
ing out the ground for trenching and holeing ; it ought to lie 
carefully drained, the beds shaped, ami planted in such a 
manner, as that the superabundant rain water may drain from 
the cane bods, into the trenches, so that tlie canes may not he 
chilled, or injured bv stagnant water, or too great a quantity 
of it, as it will contribute to the excellence ami quantity of the 
crop, if the ground retains only an equal share of moisture 
throughout, to promote the spreading of tlie plants in vegeta¬ 
tion ; each stock planted in this manner properly managed, 
will give, twenty or more canes; a single cane alone is produced 
from the root planted after the careless ami improvident me¬ 
thod of culture in Bengal. 

Should the land he high, let the liners begin at the top, 
and line it iu an oblique, or winding direction, gradually to 
the base; the farmer who feels tlie spirit of cultivation, who 
will see his ground carefully prepared and planted, in his 
yielding, will find himself amply compensated for his trouble; 
three Biggahs will contain about three thousand five hundred 
holes, three feet, and half wide, the canes front which will yield 
on a fair average properly manufactured a ton and half of Su¬ 
gar ; but it. cannot he too much attended to in this branch, 
that the ground must be well ploughed, the earth pulverised, 
and carefully planted; fifty coolies can with ease, even in 
their mode of working, turn up three Biggahs per day, and 
half that number will prepare an equal quantity, when fami¬ 
liarized to the use of a mold plough, wherewith they can form 
the cane furrows aud afterwards it will require only a few hands 



[ 13 ] 

to shape the banks, dean out the furrows, and preserve the 
whole in an orderly condition. 

When forming the banks, and furrows for planting, the 
earth must be dug in rows about six or eight inches deep, un¬ 
til they each shew an even pretty bank from one end to the 
other, then let the laborers full back to the seeonil row of 
pegs, and so on till the whole piece is dug into narrow ridges, 
and strait and even trenches, which will appear if properly at¬ 
tended to square, parallel, and regular. 

It is recommended with the foregoing method to have 
the laborers, employed by daily task-work ; the employer, or 
a steady well tempered servant as overseer, or steward, to visit 
them often, and the owner as frequently as he can, to see that 
the work in every department is well, neatly, and exactly 
performed. 

The soil if newly turned up for cultivation will require 
no manure, but if in any degree impoverished by repeated til¬ 
lage, it will be found more productive if slightly manured for 
the growth of the Sugar cane; this part of the planting busi¬ 
ness in Bengal will be found very easy, on account of cheap¬ 
ness of stock, and of labor,—and as that best and most pro¬ 
ductive method of enriching a soil, will be so easily eflecteil 
here, the construction and use of moveable petins are worthy of 
adoption;—with bamboo posts and rails form a number of 
light frames which may be bound to each other as a fence, 
sufficient to enclose about two Biggahs of ground at a time ; 
by removing the penns at the end of one week, one side of the 
penn to stand, and the two sides and the other end to be carri¬ 
ed forward, and forming the penn on the outer or opposite 
ground of the standing part of the fence ; thus the planter can 
go gradually thro’ his whole estate feediug, manuring, exer¬ 
cising Ids cattle, and following ail up with turning up his soil 
for tillage. 

The stock should be fed every night with grass, or vines, 
and in crop time with cane tops, which are then plentiful, an 
hundred head of cattle will amply manure with their dung and 

B 
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urine, he (lie soil ever so impoverished, an estate of fire hun¬ 
dred Biggahs. 

T(1E planta(ion should lie divided into three separate 
parts, the first to be in manure and preparing for the full plant; 
by ploughing up the penus as they are so manured, the earth 
Will be duly pulverised and in proper order, against the rainy 
season in time for planting; the second division should be 
under eaae to cut tor the succeeding crop ; and the third di\i- 
siun under r uttoons, or roots of canes, which if moulded up, 
and hoc-ploughed between tile roots when young, will produce 
nearly as much Sugar as the plants; but should the soil be too 
poor to support ruttoons, let one third lay over as fallow, and 
the other two thirds under fall and spring plants for the en¬ 
suing crop; it' the rattoons are moulded up, and manured with 
licit earth from tanks and ditches, as they spring up after cut¬ 
ting, they certainly will bo found deserving the attention and 
care of the cultivator ; the juices of ruttoons are much richer 
than the juices of luxuriant plants, and on that account, both 
are mixed in crop in order t.o improve the Sugar. 

Movabek cattle penns afford the most easy, and certain 
mode of cinching, and nourishing the soil for the growth and 
culture of Sugar ; repeated experience in Jamaica has proved 
it.; aud the fanners of Wiltshire who manure their fields by 
forming sheep-walks before ploughing in that manner, which 
they call flying perms, improve their crops very considerably ; 
bat. whether the soil is poor or not, it is recommended to the 
Bengal farmer to collect all the cleaning of his tanks, as well 
as all the manure about his yard, and heap it up at or near 
the centre of the plantation, so that if, may he convenient 
whenever it is required ; the manure heaped up should be 
covered from the sun with rich mold, to prevent the exhala¬ 
tion of its richness, and to keep the salts with which it is 
charged alive, the ricks or heaps should be at times mixed 
aud chopped up with hots. 

As the seasons are usually regular in Bengal, the ryots 
may begin to put the canes in the ground a week or ten days 
before the time the rains usually lull, and they will experience 
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ami derive from this practice considerable advantage, as the 
young plants will immediately shoot up with the iirsl showers. 

Tub part of the canes that ought to be preserved for 
plants, and indeed the only part lit. to plant, is the green 
watery cane top, with a few joints, which is unfit for manu¬ 
facturing ; if tlie ground is in want of manure, which the 
fanner will he the most competent, judge of, from the ap¬ 
pearance and stunted growth of his canes, or if his laud is 
exhausted from frequent cultivation, recourse must, he had to 
his heaps of immure ; laying it slightly in small quantities in 
the holes as lie plants the cane, or round the cane roots as 
they come up ; about twenty weight or about, two Hcngal 
liidior.lv loads dung to every bundled feet, of rich mold taken 
out. of ditches or t.auks will be found a salutary and nourishing 
manure. 

Snori.n nnv white ants lie observed in (lie ground under 
preparation for planting, or should they make their appear¬ 
ance alter the canes have began to vegetate, the most e/iee- 
tual mode of destroying them will he bv poison,—in this 
manner, take a small quantity of arsenic, and mix it up with 
a few ounces of burnt d and pulverized ship bread, oatmeal, 
flour, or ripe plaintain, let this be mellowed with a little mo¬ 
lasses, avoiding cautiously while handling it the noxious c fleets 
bv breathing too near it. when mixing ; or lest the wind should 
blow it. into the eyes; place the size of a turkey egg of this 
composition upon a flat board, covered with a. wooden bowl, 
and plaee several of those bowls with the mixture in different 
parts of the plantation ; the ants will soon take possession of 
the wooden vessels, and the poison will have a general effect, 
for those ants that, die, being always eaten by the others, the 
whole estate will he effectually cleared of white ants; this 
inode never failed of destroying white ants, during sixteen 
years in the West Indies; rats will likewise he destroyed by 
similar means, mixing a little arsenic with ripe plantain or 
parched corn, ground and tied up in plantain leaves will be 
effectual; rats are very destructive to a field of cane, hut-when 
the poison is once taken, it is as cllectual as if the animals 
were destroyed, for vermin of every kind will afterward shun 
the plantation. 
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Chunam, where white ants are few, will help to destroy 
then), a small quantity of it thrown over or under the canes, 
when planting, will preserve them from these insects. 


OF PLANTING. 


The plants should be laid flat in the centre of the hole, 
two or three close to each other, or within au inch, one after 
the other, in a right line so that they may come up regular 
and even ; cover them slightly with part of the bank, and if 
seasonable rains occur, they will sprout up in a few days, from 
every joint; in about a mouth after planting, the laborers 
must be employed to hand-weed them carefully and tenderly, 
boys or girls may do this light work. 

Three weeks after the first, the weeding must be repeat¬ 
ed, and the plants slightly molded; and again from time to 
time until all the banks are level with the roots ; but this they 
will not bear until the canes are pretty forward, so as to cover 
the field; after the canes have had all the earth of the banks, 
they will require frequent hoeings, piece after piece, till the 
canes shew their joints, after which vegetation will be rapid, 
and the withered leaves become burthensome; according as 
the canes come to perfection this encumbrance must be taken 
off once or twice during the rainy season, to give the canes a 
free circulation of air, but when the dry weather sets in, they 
should be suffered to remain, as the canes coming to maturity, 
with the dry weather, these leaves help to preserve the juices 
by repelling the intense heat of the sun, or forming a shade 
for the cane. 

The season for planting in Bengal is in the months of 
April, May, June, and July; allowing twelve months for the 
growth and maturity; they are cut for Jaggery in rotation as 
they are planted ; planting in the spring, and cutting the fol¬ 
lowing spring, is in the West Indies called spring planting, 
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which can only he effected with the richest soil, the land is al¬ 
ways divided in this mode, one part or division under plants tor 
tin* after crop, smother part under rat toons, which could not 
fail in Bengal of being highly productive if molded up when 
young with rich earth; and the other pa it under plants for the 
first crop ; vegetation is so very cjn'clt, the soil so fertile, arid 
the seasons so regular in Bengal, that it. would he adviseable 
to appropriate one part of the plantation for spring’ plants 
solely, and another under vvliat is called fall-plants; and to 
encourage the growth of rattoons by hoc-ploughing between 
the roots, so that the whole estate should bo thus judiciously 
divided, under cultivation at once, and crops rcudeied certain 
by the cane roots being molded up and preserved with rich 
mold of ditches, or tanks; the yielding would be thus con¬ 
stant, considerably augmented, and vast labor saved. 

R attoons, it may bo proper to observe is a name given 
to the roots of canes which yield a second produce, or a third, 
and frequently many more ; they have been found thirty years 
old in some parts of the West Indies, anu answer better than 
plants, as the juices are bettor in quality, and ploughing is 
entirely saved, for they require only molding and hoeing, that 
kind of labor best adapted for the temper and habits of the 
natives of Bengal. 


OF NURSERIES. 


Nurseries are of such importance to the planter, that 
the establishing and securing a good nursery should be a pri¬ 
mary object of attention, for it will t-e found that good plants 
will at all times be wanting to supply young canes, when the 
old are either casually stunted, or roots rotted, or in danger of 
rotting by stagnated water; it would prove of real advantage 
to the planter, to iiave from twenty to thirty Biggahs of the 
best ground taken up, and planted as a nursery; an old or- 
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chard or a cattle pm is best —the more rich and more sppn- 
taueously the cane vegetates, the more plants it will produce 
on transplanting ; this nursery must be hoed often in order to 
keep it up. 


OF RIPE CANE. 


TThf.n the cane is ripe, it may be ascertained by making 
an incision with a sharp knife across the cane, and observing 
the internal grain; if it prove soft and moist like a turnip, or 
such soft edible roots, it is not yet fit for cutting ; but if it 
cuts dry, and white, particles appear, the cant' is ripe and tit 
to cut; a little experience will shew the planter when his 
canes are ripe, by the degree of yellowness, aud the withered 
appearance of the cane tops, which at a distance look like a 
field of ripe wheat. 

The plantation should be constantly under the culture of 
a fall, a spring, and a rattoon growth, in this country ; to ln; cut 
in rotation according to their age, and as the seasons vary but 
little, and the dry weather is so wonderfully favorable to vege¬ 
tation, compared with other countries within the tropics, there 
is little doubt, but, this mode of cultivation would be found emi¬ 
nently advantageous ; the mills might on this system of plant¬ 
ing be set to work the first of December as the fall plant would 
then be ripe, and the spring and rattoons follow iu succession, 
so that the sugar might be ready for lading yearly on the Com¬ 
pany’s Ships of each season, in the proper time, and in prime 
comlitiou for the Europe markets. 


OF FEEDING STOCK. 


A s it often happens, unless guarded against, that a crop 
of Sugar suffers considerably, ami is liable to particular injury 
from the meagre condition of tile live stock, to be worked in 
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the mills for extracting the juices from the cane, and that they 
must consequently be inadequate to that labor at a time when 
the canes may be spoiling, citlieir from drought or heavy rains; 
to obviate this, the farmer should keep them in good condition, 
which he mav safely Hlect by feeding them twice a day, with 
chopped cane-tops; salt, and molasses, sprinkled over this pro- 
vender, will be found to fatten equal to bran if not better, as 
it effectually cleanses all impurities in their blood ;* by regu¬ 
lar care paid to bis cattle the farmer manures his land, and 
prevents any obstruction in taking off the crop in proper sea¬ 
sons, upon which greatly depends both the quantity and qua¬ 
lity of his produce, hence it will behove him to have all hi* 
utensils before tlte commencement of crop, in perfect repair; 
well cleansed and a commodious shed coven d with long 
grass for the purpose of receiving the expressed cane trash, 
•and the waste cane leaves gathered up and carried from the 
field, which trash makes the best fuel for boiling sugar; the 
use of this article will be considered valuable, in proportion to 
the price, and access to wood for fuel, with these carefully 
heaped up in the sheds, at the beginning of crop the prudent 
farmer will be enabled (o provide for his occasions and avoid 
the great expence of firewood ; except, for the two first weeks 
a sufficient quantity of fuel will be afforded from the mills, and 
tile supply will amply keep pace with the boilers, be will build 
the trash-shed at a safe distance from the sugar bouses, to 
guard against accidents by fire, withered cane tops alter the 
cane is cut, galbeied up in the fields make also good fuel for 
boiling sugar, and ought to be tied up in bundles and brought 
home for that purpose; where fire-wood is scarce attention is 
particularly required in guaiding against the imposition w hich 
the laborers may practise ; the farmer or a steady trusty ser¬ 
vant, should often walk into bis cane pieces, to see that the 
canes are cut close to the ground, for the part near the root 
contains the best juices, and also particularly that too much of 
the top of the cane is not thrown in for Sugar, for as it is 
replete with a watery substance, it would impoverish the juices, 
and, on that account require a greater quantity of fuel than 
rich juices to bring them into sugar; carelessness and inatten- 


* Let a liorsn.be ever so low, if lie is fed with cane topB, and salt, 
skimmings or molasses mixed, in fire weeks fie will be fat. 
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tion in any manufacture is pernicious, but particularly in that 
of sugar, it tends to injmo and curtail the returns, and ulti¬ 
mately ruin the employer, pnrtieulaiiv when i:. may not be 
convenient to him to he present, or if he lie not a competent 
judge, so as to detect impositions: the employer should for 
his own interest learn the Iwsietss, and often Walk anions the 
young' canes, to see that they are properl y molded and weeded, 
and often among the forward c ries, to see lhat. they are not 
stolen or destroyed by rats, or any other animals ; in short he 
must be a guardian to the whole plantation, his stock and his 
daily laborers, so as to encourage them, and if it is expected 
to make any progress in reforming the habitual vices of the 
natives, particular care should be taken, that they duly receive 
that which they are entitled to, their just hire, which is the 
best mode of making and keeping them honest, and the most 
powerful motive for their industry and attention. 


OF MANUFACTURE. 


Economy should be the rule in building, the sugar rna- 
tiufacuire reipiires a boiling house, of about eighty feet by 
forty, to make one hundred and fifty tons of Sugar, a back 
wall of brick, to contain the coppers and the chimneys; one 
clailiter of three hundred and fifty gallons to one tire, and 
tbr. e ui 're to another ; the first to contain one hundred, the 
second two hue lied, and the third two hundred and fifty, 
which as i!, rs, with the clarifiers will be sufficient to 

make ten ton pr week. 

Fyctujsiv". of the above walls, <tc. for (he coppers, but 
little brick work -s necessary in this country, as every building, 
the boiling ho-s • excepted, may be constructed of those light 
and cheap m ii.eii Is, bamboos, matts. and long grass, which 
abound in all puts of Fengul, provided they can be kept 
sufficiently dean, but. without perfect cleanliness no perma¬ 
nent good cun be dice ted, so that when these light buildings 
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are used, care should be taken that a cloth be placed under 
the root of them, as Gentlemen have them in their Bungalows, 
to prevent dirt, or bits of straw, or grass, as they may be 
thrown down by birds or the wind, Irom tailing upon the 
Sugar in its various operations. 

The mill for griding the canes and expressing the juices 
should be of a similar construction with those of the West 
Indies, the roof built of a conical form, supported either by 
brick pillars or sufficient timbers, a brick platform ol fiity feet 
diameter to be firmly lilted up to an height sufficient to aflord 
a gradual and competent fall for channels or gutters, to con¬ 
vey with expedition the expressed juices to the boiling bouse 
in a pure and unaltered state. 

When the roof is erected, the mill must be placed exactly 
■in the centre, the timber for rollers, and the mill Iranie to be 
of the hardest and best timber and a bed for the mill likewise 
of the best and largest timbers that can be got, constructed 
of two heavy timbers to be joined, at least eight feet long, and 
six bet broad, and five feet thick, the mill bed supports the 
main and two side rollers, the mill when erected, and at work 
must be attended often by a carpenter, to see whether the 
rollers are too much or too little braced ; extending out Irom 
the main rollers to the angles of the roof, should be tour arms, 
fixed with care to answer the tread of the cattle, so as that 
they might find the mill light and easy, eight oxen, or two 
horses yoked to each arm and the set to be changed every two 
hours, or when they express five hundred gallons ot juice ; 
the mill bed must lie leaded, and the spout or channel irom 
the mill to the boiling bouse should be so likewise, and cover¬ 
ed from the sun, thejuic.es being in a disposition to ferment and 
to acquire such a degree of acidity as cannot afterwards be easi¬ 
ly corrected, and which would prove ruinous to the process by 
destroying the good quality and lessening the quantity, the 
manufacturer should be careful; that his mill is kept constant¬ 
ly braced up,so as to express all the juices, if this is not at¬ 
tended to, a considerable quantity will be left in the ground 
cane, which ought to be pressed between the rollers once or 
twice before he semis it to the trash house, it will require two 
men to feed up the mill regularly without choking it with 
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too much cane at a time, ami one man oa the opposite side 
to return the cane back to the feeders, till ail the juice is ex¬ 
pressed from it. 


CAUTIONS AGAINST ACIDITY 


Clean UNKSS, is so indispensably necessary for the 
manufacture of good Sugar, and good yielding, that the suc¬ 
cess of a crop depends upon no invariable attention to it. in 
the most minute degree; receivers, coppers, and in short every 
vessel, thro' which the cane liquors pass, and every utensil, 
used in it, should be washed at least every morning and even¬ 
ing, with boiling water, and ashes, and afterwards cleansed 
with cold water; and when the works at any time are stopped, 
they should be washed dean in like manner, and finally 
sprinkled over lightly with chuuaiii. 

The; mill-bed, rollers, ami gutters, should be particularly 
limed over, whenever stopt, for if the glutinous parts of the 
liquor lodge within the joints, or crevices, they speedily ac¬ 
quire a degree of putrescence which cannot fail of infecting 
the whole body of liquor, and destroy to a certainty all the 
pure juices that approach it. 


OF CLARIFICATION. 


The cane liquor must be clarified within twenty minutes 
after its expression ; unless that be done fermentation com¬ 
mences, to the injury of the Sugar in quality, and quantity; 
hence the necessity of expedition in the operations of both the 



I J 

wills and coppers, so as to boil the juices in a pure, and unal¬ 
tered state, and to prevent their acquiring acid it v in the pro¬ 
cess of clarification ami boiling, this process requires the most 
skilful nicety of any in tlie whole; manufacture ; on it deuonds 
the superior, or inferiorquality of the Sugar; indeed (hi* manu¬ 
facturer has many gradations to observe in nuking Sugar, 
such ns sufficient bailin'*, too much boiling; sufficient temper, 
too much temper, too little temper, rich canes, poor cones re¬ 
plete with watery juices, and burnt canes; uhen the juices 
Set too much boiling, or too much temper, it burdens tlie 
molasses in the Sugar, and will appear black in tlie coolers 
and pots, nor will it. cure properly, i. c. the molasses will not 
drain from it; when liquor lias trot sufficient temper it. is 
known by holding up tin; ladle (when the liquor is boiled into 
tlie consistence of syrup in the teach) if it drops short from the 
edge of the ladle, or skimmer, it has got enough, but if long 
like tar, too little ; it tlie juices are not .sufficiently tempered, 
Sugar will waste more into molasses in the curing than it ought 
to do, and will not shew a strong grain; and to this part of 
the process, us the most important, the artist’s attention is 
constantly required. The true, and correct mode of ascer¬ 
taining the due proportion of alkali to any quantity of canc juice 
will be as follows: 

Fikst, ascertain the weight of (bo alkali with precision; 
scales, and weights ought to be kept in the boiling house 
for that purpose; fill a quart decanter with carlo juice, take 
about bait a grain at first of alkali, and continue adding a 
grain at a time, until you perceive the impurities of the cane 
begin to separate from the liquor, arid continue adding till 
every particle is disengaged, and precipitates to the hot lam of 
the decanter, the liquor then will appear as clear as Madeira 
Wine, if properly tempered ; it will take three quarters of an 
hour to ascertain, and the proportion of temper for the clari¬ 
fying copper, and the whole crop will them be, as grains of 
alkali arc to one quart in this trial, so many ounces will be 
the standard for every hundred gallons ; if this is veil attend¬ 
ed to, the Sugar will be of a strong white quality, containing 
all the essential salts of the cane, and consequently, possess all 
its laxative virtue, which the Jaggery made Sugar is defici¬ 
ent of. ° 
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When the liquor is tempered in the clarifying copper, 
act fire to it; when it begins to simmer, the lire must, be 
damped till all the dirt and trash which gathers to the top, is 
skinied off, then the liquor must be shifted, and the evapora¬ 
tors to each clarifier filled, and tempered again ; if the liquor 
is properly tempered, it throws up all the glutinous and impure 
particles in bubbles on the surface, which must be skimmed 
off, as fast as possible, occasionally throwing in a cup of lye 
water to promote it. 


OF BOILING IN THE FIRST PROCESS, 


The cane juice drops from the mill bed thro’ blankets 
or hair cloths into the receiver, which should be erected close 
to the mill, and the juice, when the receiver is full, let run 
into the gutter, to convey it to the boiling house; the receiver 
in size should be in proportion to the clarifier, where there 
must be another strainer, and in like manner from the clarifier 
to the evaporators; when the liquor begins to acquire the con¬ 
sistence of syrup, let it be tried with the ladle to ascertain 
if properly tempered ; if not, a little more must be added be¬ 
tween the three evaporators; supply the teach slowly witli 
a laddie full from the second copper, as it boils down in the 
teach until it is boiled into Sugar; the most accurate way for 
trying when the syrup is nearly reduced to Sugar, is by turn¬ 
ing up the bottom of the ladle, if the. Sugar is observed gra¬ 
nulating on the back of the ladle, it is nearly fit to ship, or 
remove, but the moment the grain appears white and large 
the fire must he damped, and the Sugar skipped off imme¬ 
diately into the cooler, throwing into the teach when the 
Sugar is almost out, a ladle full or two of syrup from the 
next copper, in case the Sugar should be over boiled, wdiich 
it will shew by a frothy scum raised on the surface of the 
Sugar, as it begins to spread in the cooler. Another mode 
of boiling Sugar has been found accurate and advantageous ; 
take up constantly in the ladle about three pints of the syrup, 
as it begins to granulate, the syrup always disengages ilself 



[ 25 ) 

from the granulated particles which rise to the top, anil the 
wngrauulated, or saponaceous parts, run oft' like molasses; 
attend to this quantity, constantly rising up as the granula¬ 
tion increases, ami drop it very lightly back into the teach 
until no appearance of scum remains, tlwu damp the tiro nn<l 
skip it immediately ; this requires great attention, and it is a 
very nice and important art, which nothing but experience |/y 
practice will shew how to execute with propriety, and nicely; 
the boiling of Sugar effectually, tho’ not with equal satisfac¬ 
tion and exactness, may be done by turning up the back of the 
ladle repeatedly until the syrup in the teach suddenly granu¬ 
lates, and small crystals appear on all parts of the ladle;—at 
the moment of that appearance the lire should be damped 
and the Sugar skipped into the coolers with all possible ex¬ 
pedition; on touching the back of the ladle likewise with his 
fore linger, and closing it with his thumb, if the Sugar forms 
into crystals without shewing a ropy or tarlike appearance, 
the workman may skip off tin? Sugar with all dispatch ; this is 
the method the Sugar refiners observe in boiling, and is term¬ 
ed hoi lint/ hi/ the touch: the method is not accurate, and in 
boiling from the juices in the first process, where there is an 
equally simple ami more certain method, it is unnecessary to 
say it is the preferable one. 

There ought to bo large coolers fixed close to the teach 
for receiving the Sugar, which must be skipped with great 
quickness into them successively by the means of small gutters; 
if the Sugar bo taken up with ladles out. of one into the other, 
to cool, the grain becomes broken and weakened, the Sugar 
consequently ought to be potted from each cooler when it is 
so hot as that the workman may just bear his finger in it; if 
the Sugar is properly limed and boiled, the molasses will run 
off as free from it as blood from a vein; the curing bouse 
for potting in the first instance, slioul i be at one end, of the 
boiling bouse; the other at an hundred yards distance, to 
avoid danger by fire, and for the purpose of claying and 
stowing up the Sugars; at the end of every five or six davs 
the pots should be removed from the boiling house, to tite 
curing house for claying. 

C 
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OF CLAYING. 


Two or three laborers should be constantly employed in 
procurin';-, and preparing clay ; for this operation pipe-day 
well beaten, and reduced by water to the consistence of a 
paste, so that a. stick may stand up iu it, is what is requisite; 
dig an inch or two in the Sugar and press down the top of cacti 
pot, then lay on an inch and half of the clay; at the end of 
twelve or fourteen days when the day is sufficiently di ved anti 
cracks, put on another layer of new clay, and in about ten 
days the Sugar must lie taken out upon a platform, built with¬ 
in the curing bouse with a stove, to keep the house dry iu damp 
weather; the bottom part of tbe clayed Sugar in the pots, 
which is not sufficiently white, should be broke up and thrown 
into tlie hot Sugars to be potted ami clayed over again ;— 
break up with treat care the clayed Sugar, which will be very 
white, for stowing in the boxes, or casks for exportation, it 
must he pressed down with large rammers; Sugars thus ma¬ 
nufactured in Bengal will be much sought after in the Euro¬ 
pean markets, by the Sugar refiners; they will average at 
least equal with the St. Kitts clay’d Sugars, or about seventy 
shillings per Hundred, which will be a verv good price, when 
the freight is regulated and the duly upon India Sugars are 
equalized. 


OF TUB MANE FACT E RE IN GENERAL. 


The French methods differ a little in the process of boil¬ 
ing and claying from those nmv practised in the British West 
India Islands ; but in general the practice of both being upon 
similar principles, tho’ differing in a few particulars, a com¬ 
parative summary of both may be productive of utility. 
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There arc three descriptions of Sugar in St. Domingo, 
the first is called the Brute, or common kind, made from the 
juice of the cane in the first process of foiling', hut tempered 
by a method different from the English. In die boiling 
houses of St Douiiugo there is generally a large vat for pre¬ 
paring the lime-water used in the clarification; when tire 
juices have been expressed from the canes, if. is directly con¬ 
veyed into large coppers, in which the liquor undergoes the 
operations of lining, or clarifying, as we term it, which is 
•lone by taking a quantity of bullocks blood and wood-ashes, 
well mixed with the lime-water, which becomes a very strong 
lye, and perfectly clear, to this is added the juice of the cane; 
just as they commence the progress of boiling, the composition 
or solution is used, and in the boiling its grossest impurities 
are thrown lip in a molasses, which is skimmed off" as it rises, 
in the same mauner as practised by the English manufacturer, 
instil by frequent shimmings, a thin white scum appears on the 
surface in its room ; then another lye is prepared, composed 
of egg*, and lime-water, which the'English do not think re¬ 
quisite ; tliis is used in the same manner as the first, and when 
tiie juices begin to granulate, this separates the saccharine from 
the saponaceous parts, which latter are skimmed oft’ as forced 
u;» in the operation of boiling; a general estimate of the qua¬ 
lity of the cane, and the juices in different stages, are the only 
rules of the manufacturer, iu St. Domingo, as to the quantity 
they use in preparing these lyes;—but there they often err, 
because rich juices will be found to require less temper than 
the poor, and the use of strong lime-water is found very es¬ 
sential in the first, and second mixtures, because should cither 
the blood or eggs bo blended with weak lime-water, the instant 
they are thrown into the boiling coppers they form into con¬ 
cretions, or large clots, and thereby become utterly unlit, and 
useless for the purposes intended. 

After clarification, the French process accords with the 
.English; the syrup is transported from copper to copper, 
until it reaches the teaches, there to finish the boiling just to 
that certain degree, which brings it into Sugar; when the 
Sugar is cool, it is potted to undergo the operation of claying 
in the molds, or pots, and then is taken from them without 
breaking and in a compact form; it must here be observed 

c 2 
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that altho’ the French are not equally judicious in boiling 
with the English, they arc far superior in the art of claying 
ami bleaching their Sugar, nevertheless there is good reason 
to suppose that the Sugars of St. Domingo, could not produce 
an equal quantity of double refined Sugar as the clayed Mus¬ 
covado of the British islands, because the English manufac¬ 
turer avoids every means which can in the smallest degree 
weaken or injure its genuine richness, hence it is such sugar 
yields the best and most in refining and renders it so much 
more valuable us an article of trade. 

The fire used in boiling must be capable of being spee¬ 
dily exhausted, or extinguished, by iron dampers fixed in the 
chimneys, lest the Sugar should burn or take |oo strong a 
tinge of the fire in the boiling, which happens very suddenly 
if caution and haste are not used in slackening the heat. 

The Sugar in this state is transported to a third copper, 
or caldron under whieii there is no fire, and is called the cooler 
because the Sugar is left there, till by stirring it from time to 
time it is sufficiently cooled ; as, if the Sugar were to be car¬ 
ried too hot to the moulds it would run thro’ them; with the 
Sugar from the cooler the moulds or pots are filled, and it is 
again stirred in the Pots from the top to the bottom (which 
the English as already observed avoid to preserve the grain) 
and all round equally with sticks made for the purpose; the 
manner of stirring is by plunging the stick vertically into the 
pots, and in every part of it blending completely the whole 
contents of the moulds or pots; some hours after it has been 
thus stirred, it gradually acquires a consistence, or body, a 
kind of thin crust forms on the top, and in twenty four hours 
it becomes so hard that it can be taken entire out of the 
mould ; this is not done, hut on the third or fourth day, the 
j forms are carried into other rooms where they are placed 
vertically over pans with the apex, or sharp part of the canes, 
or loaves, downwards, that the syrup may drain from them; 
eight or ten days afterwards the loaves which in that space 
acquire a considerable hardness, are taken from the moulds 
and rounded, and the Sugar thus becomes what is called the 
Brute or coarse Sugar. 
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The process in potting and claying brown or brute Sugar, 
must be precisely the same, till put into the moulds:—immedi¬ 
ately after the potting, the moulds are removed, and placed 
over pans with the points of the loaves downward, then clayed 
and left to drain ten or fifteen days, more or less, as is re¬ 
quired; when the Sugar having sunk, three or four inches, by 
the first claying, the fallen space is filled up again, ami the 
second layer of clay put on ; the earth which is rendered into 
a paste, by its humidity penetrates the Sugar, and operates to 
whiten it to a certain degree; alter having filled the vacancy 
in the moulds with the clay, they are left for ten or twelve 
«lnys according to the state of the weather, and when the clay 
is entirely drained, it is moved, and the Sugar which by this 
operation becomes of a yellowish white color, is called the 
duged Sugar. 

Wh f.n the Sugar goes through this first and second ope¬ 
ration of claying, it becomes as white as our common loaf 
Sugar in Europe and a third trial is never necessary to be 
made. 

This Sugar is ordinarily put into large rooms to dry, 
and in them are stoves to quicken the drying to a proper de¬ 
gree ; the moulds remain in these rooms a month, more or Ess, 
they are then transported into another, where they are taken 
out of the forms, placed upright upon shelves, stoved as lie- 
fore ; they are finished by drying them to a proper hardness, 
and cutting off the points or heads, which never whiten ; the 
fragments are boiled over again with the raw cane juice, and 
become clayed Sugar iu due time. After breaking the loaves 
of clayed Sugar, it is pounded, aud this kind sent to Trance, 
is what is there called vassonadc, or powdered Sugar. 


TITE PREPARATION OF CLAY. 


There is a kind of marie, which if too rich it is neces¬ 
sary to reduce or weaken, by mixing with it a very fine 
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■fresh-water sand, it is put into a reservoir built for the pur¬ 
pose, weak lime-water is added to it, and thus left to soak 
for some days, it is then mixed until it is reduced to a proper 
consistence, observing that it is not too thin, for its too great 
fluidity would be very prejudical, because the humidity would 
precipitate too quickly thro’ the forms, and communicate too 
much dampness to the Sugar, and of course too much increase 
the quantity of Syrup, or molasses; beside by passing thro’ 
too promptly, the Sugar would not have, sufficient time to 
bleach; while on the other hand, when the humidity of the 
clay passes gently, the result is less syrup, whiter Sugar, and 
consequently more Sugar, therefore the preparation of the 
clay and the alkaline mixtures in exact proportions or quali¬ 
ties, are essential points: in these, as well as in the art of 
manufacturing Indigo, the preparations, mixtures, indications, 
&c. &c. must greatly depend upon the experience, and dis¬ 
cernment of the manufacturer, and cannot be precisely told in 
any form of words without practice to illustrate it. 

The French method of preparing the lime-water differs 
from the English ; the cisterns for it are generally larger than 
those for the clay, some in St. Domingo are from eighteen to 
twenty feet square, and from fifteen to twenty eight feet deep, 
very carefully built with stone, aud bricks, and plaistered with 
a very strong cement—containing upwards of one hundred 
hogsheads of lime, leaving sufficient space for the water which 
must be added to it.—This quantity in a large manufactory, 
by frequently replenishing the water, w ill serve at least a 
crop; the lime after crop, in St. Domingo, is usually sold out 
of those cisterns for about a third less than its prime cost, for 
the purposes of building. 

The French, whose example let it be understood is here 
meant to be constantly kept in sight, as it is generally received 
in the British Islands, have their stoves in the drying rooms, 
which are very large, and called Grenieres, at one of the angles 
of the building, or at both ends, of a large size in proportion 
to the rooms, from twelve to fifteen feet square within, and 
from thirty five to forty feet high, the walls are very thick, to 
preserve the heat communicated to them by fire, which is kept 
up iu them day and night for a week together. 
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The drying rooms arc surrounded from top to bottom by 
shelves, formed by thick laths, at a proper distance from each 
other, to give vent; and at a convenient heigtit one over the 
other in the drying rooms, the loaves and laths arc so placed 
upon stanchcons as to admit the circulation of an equal heat 
throughout the whole, and when all are placed, the trap door 
of the stove is shut to preserve its heat; in the placing of the 
loaves, the largest are laid on the lower shelves, as requiring 
the greatest heat, and by the same rule continue to the upper¬ 
most shelves. They have small windows one above the other 
at about the distance of eight or ten feet, to observe from the 
outside when the Sugar is sufficiently dry, but those are closely 
shut until it is time, to take out the Sugar, when they are all 
opened, the tires ot the stoves extinguished, and the whole left 
a few days to cool, so that the workmen can eater the room 
without inconvenience and remove the Sugar, which is then 
broken up and packed for exportation. 


The fire is kept in iron furnaces, each of which has a 
chimney to convey out the smoke, and with proper precau¬ 
tions against excessive heat; this again is a point in the art of 
Sugar claying, which requires practical experience and the 
nice discernment of the manufacturer. 


The order required in every species of work, is too well 
understood to be much enlarged upon, it will be seen in the 
preceding observations bow necessary it is that there should 
be no part of the Sagar manufacture without constant and 
precise attendance, and that every servant should know his 
particular duty; in the field and at the mills, it will be as 
useful as at the fires, the pans, and in the drying houses; the 
canes are tied up in bundles or faggots as they are cut in the 
field and collected into heaps or stacks, which are covered 
from the heat of the sun, with the field-trash, or the juices 
would ferment in the canes by the intense beat; on their removal 
to the neighborhood of the mills, they are piled and covered 
in like manner, and all the rat-eaten or decayed parts percep¬ 
tible in the canes carefully cut away upon tying the bundles 
in the field, as well as at the iniii. 
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Two persons are attached to the duty of feeding the 
mill with the canes, the bundles are made up promiscuously 
iu the field, without regard to the smaller or larger end, and 
tied with a twisted cane top; close to the mill, bundles of 
cane are laid conveniently on a long table, for the man who 
feeds the mill to hand them with ease and dispatch, he is 
prepared with a good sharp knife, with which lie cuts the 
bandage of the bundle, so as that the canes by spreading may 
be all equally pressed, and the mill work the more freely, 
with greater celerity, and case to the cattle ; on the opposite 
side of the mill another person is constantly placed, who from 
his duty is called the trash-turner, his business is to return the 
canes which have once passed thro’ the rollers, to the mill 
feeder, that they may be ropassed, and thereby the juices 
completely expressed from the whole of the cane. 

If the cattle which work the mills are strong and in good 
condition, there may be two persons on each side of the mill 
to feed and return the canes with adequate advantage. 

Two persons are constantly employed in carrying away 
to the trush-hnvse, the expressed cane, according as it is 
dropped from the mill, after its second pressure ; this trash is 
the best fuel for boiling, and is found after a few days work 
of the mills to be competent to the boiling of the crop. 

Beside an expert carpenter who is always at. hand to 
superintend the mills, an experienced man, called in the West 
Indies the Boatswain, but whom here they would perhaps 
call the Sardar, or head workman, superintends and lends a 
hand in all the different branches of the work; his business 
also is to see after the mills, that they ore not neglected, over¬ 
fed with canes, nor the cattle over-worked, that they are pro¬ 
perly fed, and duly relieved, to see that the mills are properly 
scoured and cleansed, and the gutter, mill bed, &e. limed 
three times a day. 

In all the Islands, the laborers in the mills and boiling 
houses, are divided into two or three parties, or as they are 
terpied spells, where there are but two spells, one goes to work 
at a particular hour, as at high twelve, and are relieved by the 
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Other spell at midnight; so that the work is equally divided 
among them for a week or month, or for the whole crop, as is 
found most expedient; the working cattle are set to work 
and relieved in like manner; so sensible are those animals 
found in the West Indies, that when they have finished their 
common period of work, and are neglected to be relieved, 
they stand still till taken out, this duty being the principal 
workman or Boatswain’s business to see to, this sagacity of the 
cattle is in general a spur to his vigilance. 

It is not unworthy of observation that the cultivation and 
manufacture is carried on in St. Domingo in a manner which 
renders the work very easy to the laborers, who tho’ all Negro 
slaves, have the comfortable appearance of citizens, and unless 
that they cannot totally throw off the obligation of labor, 
very much resemble the natives of this country in their manner 
of work, with this difference, that they are more robust and 
willing, because more capable of toil, and more certain of ob¬ 
taining the indulgence and kindness that they are entitled 
to; their attention to religion must doubtless add to their 
happiness, for a slave of St. Domingo will go to mass in the 
morning, and afterward take his hoe on his shoulder, and 
walk into the field, and on his return employ himself in little 
household arts for his family or personal use. 

Previous to entering on the important branch of dis¬ 
tillation, so intimately connected with the Sugar manufacture 
it may be useful to offer a few observations on the report of 
the Committee of Ware houses, and on the experiments and 
other information communicated in the same report, particu¬ 
larly Mr. Lambert’s letter to the Supreme Board, on this 
important subject. 

Mr. Anthony Lambert, whose mercantile knowledge 
is sufficiently known in this settlement, affords the most exact 
and just information on the present manufacture of Bengal, 
6f any that has yet fallen under the observation of the author 
of these sheets; on presenting to Government with his address, 
certain samples of Sugar, he has given the following valuable 
remarks “ The sample No. 1” says Mr. Lambert, “ is the 
“ produce of Jaggery after one boiling, and is produced in the 
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“ proportion of four to ten ; that is one hundred maunds of 
“ Jaggery will yield forty niaunds of this Sugar, and forty 
“ seven inaunds molasses, losing one-eighth or twelve and a 
“ half maunds of the original material in the process.” On 
this decisive experiment, it is proper further to remark, the 
forty-seven maunds of molasses are of such small value, that 
they may be also computed as a deduction from the quantity 
of the original material; for if it is considered that Muscovado 
or clayed Sugar as described in the preceding pages requires 
like the Sugar in this experiment, only one boiling, and that 
consequently the hundred maunds of Jaggery* which thus pro¬ 
duced only forty mauuds of Sugar, with the addition of a 
small portion of unslaked lime, and a few additional minutes 
tire, would produce Sugar instead of Jaggery, the disparity 
will be clear; beside in the experiment the proportion of 
molasses was too much by upwards of thirty mauuds, without 
computing upon the twelve and half niaunds lost of the origi¬ 
nal material by the second boiling:—the disadvantage of the 
present Sugar system cannot be better exemplified. 

Sugar would not be worth making, if separating the 
molasses and claying diminished nearly one half, and required 
a second process of boiling to reduce it twelve and half per 
cent more; but certain it is, that in Bengal the first manu¬ 
facture experiences this loss: if the Sugar is properly boiled 
and tempered in the first process the proportion of molasses 
will he very small indeed. 

“ No. 2” says Mr. L. “ is loaf Sugar made of the same 
“ material twice boiled; which yielded of this Sugar a pro- 
“ portion of one and half to ten ; or 100 maunds of Jaggery 
“ produced fifteen maunds of loaf Sugar and sixty-five maunds 
“ of molasses, losing in the process of refining, one fifth or 
“ tw'entv maunds,” a brief return indeed!—fifteen niaunds 
of refined Sugar in Bengal is worth at the utmost £. 35 pro¬ 
duced from one hundred maunds of Muscovado Sugar, worth 

£. ao. 

“ The sample No. 3, is Sugar-candy, made also from 
“ Jaggeiy, after three boilings ; one hundred niaunds of Jag- 
“ gery gave ten maunds of Sugar-candy, and seventy maunds 
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<• of molasses, losing twenty mnunds in the ’rfining”—ten 
imumds of Sugar-candy, thus stands the manufacturer in 00 ,€. 
and is worth £. 22 only, at the rate of 20 Its. the maund, 
for which it sells in Bengal. 

Mi:. Travers, an eminent Sugar refiswr of London, in 
giving his opinion on tlie quulity of Bengal Sugar to the Court 
of Directors, remarked, “ that it proved extremely different 
“ in its nature from any Sugar that had ever passed his pans; 

“ it had no disposition to granulate like West India Sugar, 

“ though lemperejL with strong lime-water; and now that it 
“ lias undergone tlie operation of claying; it. is become very 
“ suit, and of the nature of soap, when it has lain a long 
“ time in water." 

A notukr eminent refiner who must have examined the 
Bengal Sugar chemically observes as follows: 

“ The appearance of the Last. India Sugar sold at your 
“ last, sale gave me little hopes of its answering tlie purposes 
“ of relining', on account of its being clammy, yellow, and 
“ soft, with smail grains; yet from the large crystals of the 
“ candy from the Last (much larger and slronger than British 
“ West India Sugar will produce) l was induced to think 
“ that, its natural qualities were concealed by improper trent- 
“ ment, of the cane juice, and that by a new solution it might 
“ iu a great degree be restored. 

“ I have not been much disappointed in my expectations 
“ for the process of refining, its natural qualities are good, 
“ and, T conceive, had it been properly tempered or limed in 
“ the first boiling, it would have carried off all its impurities, 
“ would have given a larger grain, which is the genuine cs- 
“ senlial Salt of the cane ; the particles of Sugar w ould ha ve 
“ disengaged themselves from the clammy substance, (its only 
“ defect) and thereby would have been equal in strength to 
“ the most favoured of our West India Sugars.”—This Sugar 
the author of this work saw, and was at first led to believe 
that those defects were to be attributed to a too great luxuri- 
aney in the cane, and that the appearance of grease which it 
exhibited, was owing to excesses in the original process of 
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fcoilin'T. which cane juice of this description cannot bear, but 
on boiling the juices here, the error was removed au.l the cancs 
proved to be of the best quality aiul the produce rich and 
grateful. 

Clamminess and the soapy qualify of the Bengal Sugar 
clearly appear to be owing to the great quantity of earth or other 
impurities peculiar to the cane itself and added as an adultera¬ 
tion by dealers in Jaggery, a combination of vicious matter 
very naturally produces putrifaction, and destroys the fabric, 
either in whole o in part, and give an unproductive as well 
as an uuwholesomc, in the place of a salutat^ and useful article 
of consumption. 

, Sugar properly tempered and boiled, will not sink nor 
lose by the separation of the molasses, more than from one 
inch and half to two and a half inches, in a cask of any size ; 
but the Sugar to be thus perfect must not be potted too hot. 

If the cane juices are clarified and boiled with accuracy 
the quantity of molasses will lie so trifling as to separate itself 
in the cooler, and the operation of what in the manufacture is 
called the first potting, will be thereby rendered unnecessary; 
the advantage of which in every respect, but particularly where 
casks and moulds are scarce, will be obvious. 

WHEN the Sugar begins to harden in the cooler, a bole 
about the size of the crown of a man’s bat, or larger, should 
be made in the Sugar at one end of the cooler, which will 
answer the end of a receiver, as the molasses will run into it 
with facility, which as fast as the hole fills should be removed 
to the distillery; after the separation of the molasses thus from 
the Sugar, it may be dug up in large flakes, and will present 
a strong grained Sugar, intermixed with large crystals, the 
number of which will afford a proof proportioned to the de¬ 
gree of excellence of the manufacture. 

This is the state of the Sugar called Muscovado , in which 
it is broken and committed to the pots for claying, and there 
will not arise thenceforward, a diminution of the quantity to 
the amount of more than from fifteen to twenty-five per cent. 
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Why this species of Sugar, which is the most sought by 
the English refiners, has not boon successfully manufactured 
bv the natives, is sufficiently explained in different parts of the 
preceding pages ; and the causes of failure of European under¬ 
takings also accounted Ibr, and corroborated by the preceding 
most respectable autlioiitics; and perhaps it is to these re¬ 
peated failures, owing to want of due skill in the natives and 
Europeans of enterprise, we may attribute the custom of the 
ryots in some districts, who, like the cultivators of Indigo, on 
cultivating the canes, very judiciously leave the manufacture, 
it* ox ponces, and its disappointments to Europeans, fiom whom 
they take advances, and enter into engagements, to deliver, 
any number of biggahs, in proper condition, at the commence¬ 
ment of crop; a system well enough calculated to promote 
industry, and very promising to that constant supply which is 
necessary to the establishment of Bengal Sugar at the Europe 
markets. 


DISTILLATIO N. 


PRELIMINARY RULES. 

The distil house should be either annexed or contiguous 
to the boiling house, where the cistern or vats are fixed, for 
fermenting the molasses, and receiving the skimmings from 
the boiling and curing houses ; the contents of the fermenting 
vessels should be proportioned to the size of the stills, so that 
one still may contain a whole cistern, or one cistern fill two 
stills, for when the liquor is down, and broke, whatever part 
is left, the immediate evaporation of its spirits renders it use¬ 
less, or pernicious. 

At the commencement of the crop great care should be 
taken to have the cisterns carefully scrubbed, and washed with 
lirne and hot water, and afterward dryed by burning in them 
a small quantity of the waste fuel, to heat them, which will 
teud to promote the fermentation; the skimmings from the 

X) 
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boiling house must be conveyed in a small gutter kept care¬ 
fully clean, to a large cooler, from thence into the cistern or 
vats, the dross thrown away, and the cooler well scalded ami 
washed out; afterward it must be cleansed of the find uuriit 
in it.; if shimmings remain ten or twelve hours unset, they will 
turn ropy and become infectious by their rich and glutinous 
quality; hence if cleanliness, and attention in setting' the in ¬ 
gredients in a pure and unaltered state, when set for actual 
fermentation, is not minutely and rigidlv attended to, the 
whole set of cisterns or vats will be contaminated, and the 
quality, and quantity of the manufacture injured or destroyed; 
therefore, should a charge of liquor become thro’ any neglect 
ropv, the lees should be thrown awav, and the cistern washed 
with ashes and water, and fuel burnt, in it more than once ; 
for the lees of any bad charge, as already repeatedly observed, 
will, tho’ set ever so cool, contaminate any other mixture they 
are put to; this will be found by experience, and it. should be 
carefully guarded against, for if one round of the house only 
is contaminated, that crop of rum is diminished, or destroyed ; 
five gallons of shimmings in Bengal will be found to contain 
sweets equal to one gallon of pure molasses; and it is re¬ 
commended to use fourteen gallons of sweets, to every hundred 
gallons of the lees and water, which front experience yields 
the best proportion of rum. 

As the manufacturer begins his crop, probably there may 
not be good lees remaining from the prior year, in that case 
there must be a greater quantity of shimmings than usual sot, 
if there are no molasses saved on the outset sufficient for set¬ 
ting the first cistern, or vat, it should hate seventy parts out 
of an hundred of pure shimmings, and thirty of water; but if 
there arc no molasses saved on the commencement sufficient 
for setting the first cistern, or vat. it. should have seventy parts 
of an hundred of pure shimmings, and thirty of water; but if 
there are molasses, fifty per cent of shimmings, four per cent of 
molasses, and forty-six per cent, of water will answer very well. 

The mixture should be no more than luke-warm when set. 

As soon as the first charge has run off, the lees must be 
conveyed iuto a cistern, prepared for that purpose; from which 



they should be pumped with a handy copper pump into a 
large cooler, where they cool, and settle ; they are then mix¬ 
ed with tlie sweets, and serve as yeast or barm, in hastening 
the fermentation; eight per cent of molasses, thiri ' per cent 
of lees, and thirty-two per cent of water, vill, if set pure and 
cool, as before mentioned, ferment in a few hours, and be 
ready to distil in live or six days, and will yield a good pro¬ 
portion of rum : too much care cannot be taken to have 
the shimmings and lees pure and cool when set, lire liquor 
should be skimmed three or four times, the vats or cisterns, 
every time when emptied should be washed well; the mixture 
when set too hot will ferment strongly lor about twenty-four 
hours, fall Hat suddenly, and not yield a due proportion of 
rum; observe that when a charge of liquor has b: on set too 
hot, or when any charge does not yield a proper quantity of 

low nines, to throw the lees out. 

» 

O.vrvrr , sunk in the floor, rammed well round with 
tough clay about, live feet square, and live feet deep, havi 
be.-n found to answer better than vats;—they f-n’.ld be Used 
in rows with covers to them, and built some distance asunder, 
so that a man may walk between them, when they are in ap ¬ 
parently a. boiling fermentation, to separate the froth; a good 
handy pump will pour the contents of such a cistern into a 
gutter and convey it to the still, in about twenty minutes ; 
good liquor when properly fermented will blase like low 
v.incs, on the head of the still. 


OF Till: PROPORTIONS OF MATERIALS. 


Having shown the different proportions for mixing of 
liquors, it will he of some importance to afford an easy, ami 
exact method of calculating them without the tedious process 
of measuring the liquors; if the vats, or cisterns are cqally 
round or square at bottom and top, lot the exact depth be taken 
on a rod, and that, divided into an hundred equal parts; and 
marked so on the rod; then let the mols'ses be thrown into a 

1 ) 2 
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cistern till it is eight of those parts deep, consequently let it 
be ever so large, that is eight per cent; again, if skirnmings 
be put in until it is thirty-eight parts deep, that is thirty per 
cent of shimmings ; and if Ices are put in till it is sixty-eight 
parts deep, there will be thirty per cent of lees, and the re¬ 
mainder of water will be thirty-two per cent. 

Some distillers throw in the sweets at different times, and 
make such mixtures as keep working on slowly for sixteen or 
twenty days, but such a mode of proceeding is contrary to ex¬ 
perience, and the best practice in distillation. 

The first degree in fermentation is an intense action, 
thro’ all parts of the liquor; it then begins to separate from 
the thinner, or more rare parts, and is thrown to the top where 
it forms a thick spungey crust, which covers the liquor, and 
repels its more active parts, so that they cannot easily evapo¬ 
rate before they have performed their proper office, the crust 
must not be broke till it separates itself; the third is, when the 
crust in part or in the whole becomes heavier (as it often does) 
and less rare, on account of the spirits, and is dissipated or 
sunk to the bottom; when the fermentation ceases, a clear 
thin liquor swims at top, and the former subsides to the bot¬ 
tom. As soon as fermentation is completed (if time will per¬ 
mit) it is proper to shut close the vessel, and let the fermented 
liquor rest a few hours on its lees, for it will still consume 
much of them, and assimilate to them of itself with advantage, 
lender them more spirituous, and much fitter for distillation ; 
the molasses cistern should be covered very carefully, for if 
any water is conveyed to the cistern, a new fermentation will 
be excited to the destruction of the general fermentation, 
yielding, and qualities, when set for the regular fermentation. 

The heads of the stills should be well luted, and in this 
country where the natives are proverbially careless and negli¬ 
gent, great care should be taken in this particular, lest the 
best part of the spirits evaporate; the worms too should be 
kept as cool as possible; slow fires are best, for if the spirit 
is hurried, and runs hot, it will not only waste, hut acquire a 
disagreeable flavor, somethiug like low wines, which is a con- 
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stant defect in most of the liquors distilled in this country;* 
never lilt the stills above two thirds of their height, let the 
lire at first be very moderate, and by decrees increas'd, damp 
or draw the tire when it is found, by feeling the goose-neck, 
that the wines begin to turn down towards the worm, which 
should be done very briskly, otherwise the violent heat will 
bring over foul wines, which is dangerous, (in sometime blow r - 
ing off the still-heads) and at any rate should be carefully 
prevented, by keeping the lire in such a temperate state as to 
prevent it, and cause the wines to run down in a cool, steady, 
even stream, which, from a still of four hundred gallons, may 
be about the sue of the little finger; till the whole comes over 
the helm, never drawing off more than will burn on the still- 
liead; the same rule will hold good in rectification, except 
that you may then draw off a few jars lower than the burning 
projof, and throw it into any set liquor, as it will help the fer¬ 
mentation, and in some measure eucrease the strength of the 
fermenting liquor; when rectifying, throw iulo the low wines 
about a pint of finely pulverised salt, and a gallon of pure 
molasses, for every hundred gallons of low wines; the salt 
will occasion the spirits to cleanse themselves from their 
phlegmatic parts, and render their passage over the helm 
much more free, pure, and fine, and the molasses will give the 
spirit an agreeable flavor, and take off a great part of the 
empyreumatieal, or burnt taste, which all spirits are liable to 
contract in the distillation. Whenever the first running's come 
down, take a small phial full from each can of rum, as they 
fill from the still, put the whole into a quart bottle; when the 
rum is almost drawn off, shake the bottle, if a hydrometer or 
bubbles arc not to be had it may be proved with new sweet 
oil, which will be found a very accurate mode of proving 
rum, if the oil goes down very slow, and rises again, it is under 
the London proof; if it goes down boldly and remains down, 
it is good proof, and will sink a bubble of twenty-two the 
London proof; by this simple method, the proofstandar! may 


* At Mr. Lambert’s distillery, as likewise that at Oraiedpore, the 
author has seen ruin equal in quality to the best Jamaica, hut it partook 
of the csseutial Oil of the cane; being distilled from cane liquor and pure 
molasses; the natives make a spirit which they sell very cheap, and con¬ 
sequently if quantity without regard to quality is the only requisite, it 
will command the sale; a man must have some knowledge of science to 
make rum or liquor of a good quality. 
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be infalliably ascertained for the crop, by trying the bottle 
when the still is nearly run off. 

But if the first running is only drawn off and lowered 
with fine fresh water to oil proof, the quality of the ru n will 
be good, as it then partakes of uo part of the low wines, 
which are often too ntucli connected with the lets, from run¬ 
ning off too close; avoid this, and the rum will contain only 
its purest and genuine parts. 


Tin? rectification of rum, as well as all other spirits, is 
but the repetition of distillation, until it is perfectly divested 
of all its phlegmatic parts, that is separating the more volatile 
from the lesser; to a certain degree or speaking technically, 
so ns to avoid blending the smallest paiUcic of what is called 
the feints with the pure spirit. 

Tub best state in which to keep rum is certainly that of 
alcohol, or spirit highly rectified or dephlegmaled ; and accord¬ 
ing as it is wanted to have it reduced to a market proof by 
fine fresh water; in the state of alcohol it may be transported 
in a smaller bulk. 

All ingredients set for rum should be in a pure unaltered 
state ; for should they coagulate, or grow sour before they are 
set for actual fermentation, the spirits never can be effectually 
dcphlegmated, or purified, aud iu that state will retain the 
sour and deleterious parts. 

To the neglect of these indispensable precautions it is 
owing that Bengal Bum is of a nauseous taste, and to bad 
treatment of the materials, neglect of the purity of the distil¬ 
ling utensils, and the great proportion of fermentable and 
putrid matter acquired in transporting the Jaggery from one 
place to the other; for similar reasons it is also, that the 
molasses transported from the West Indies to Charlestown, 
in Corolina, produce Bum as sour aud pernicious as that of 
Bengal and that it is in situiliar disrepute. 
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DISTILLATION. 


OF PEACH, PINE, AND MANGOE RUJf. 


In setting Liquor for Peach, or Pineapple rum, &c. in¬ 
stead of mixing the usual quantity of le.es, add the same quan¬ 
tity of pure cane juice, with the usual proportion of molasses 
and water, that the cistern be first washed and trash burnt in 
it observing. 

Take a few bundles of Peach haves with a few dozen 
of fruit, and flowers dried, which should bo fermented in the 
cisterns, also some of the fruit and leaves should be put into 
a •copper of syrup, or molasses, and boiled to the consistence 
of strong treacle, giving each cistern (a few days after the 
fermentation lias taken place) three or four gallons of this 
treacle, which contains all the virtue, and flavor of the fruit; 
avoid going too near the less when canning oil the low whips; 
and when the low wines are thrown into the still for rum, add 
four gallons of treacle to every hundred gallons of low wines, 
with one quart of salt, when die rum begins to come down, 
avoid taking the two first cans, as well as the last two, the 
middle will be therefore divested of the smallest particle of 
the lees; reduce the high wines to the necessary strength with 
clearvvater; when the fruit is put to the syrup, it should be 
boiled with a slow lire to the due consistence of treacle. 

Oranges likewise, will, if put in the cisterns promote 
the fermentation, and improve the quality of the rum ; and it 
is recommended the rind of the Orange with sonic of its 
flowers to be added to the syrup and mixed up with the low 
wines as it is committed to the still for the second distillation. 

The Pinpa[fple, rind and all, should be cut into pieces 
when thrown into the cistern for fermentation, and into the 
syrup; the Coeoauut also, and its contents, both in the fer¬ 
mentation, and the treacle will he found very line; the qua¬ 
lity of the fruit dispels all the imperfections belonging to the 
spirit; in every stage of the process all depends—on cleanliness. 
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One hundred (rations of rum rectified with one hundred gal¬ 
lons of water, will make the spirit of a fine flavor and quality, 
equal to the best Brandy; it is recommended that the rum for 
use in this country he put into porter casks, the dregs and lees 
of Porter greatly improve it, as do Tea-leaves, and one pint 
of unslackcd lime to fiue two hundred gallons down. 


INDIGO. 


The brick-mould soil, as well as for Sugar, is ft .in<’ also 
best suited to the cultivation of Indigo, the ground intended 
for the growth of this plant should he well worked up hy re¬ 
peated ploughing and a thorough pulver ation, which is indeed 
a general axiom in husbandry. 

The land preparatory to planting, if situated low, or i r a 
flat, should be judiciously trenched for cing forty feel beds, 
the trenches in width about four fe .id three feet in depth ; 
the Indigo is planted in regular and straight rows at eboi.i the 
distance of eighteen inches every way, so that those ^ces or 
intervals may be hoe-ploughed from time to time, by which 
means she earth will he kept in a constant pulverized state 
and imbibe moisture, to support and nourish the plant; in the 
heavy rains retain a proper quantity of water and part w '.h 
the superfluity, excess would produce Indigo 01 a stunted, 
withered appearance; the usual effect of stagnate or corrupted 
water. 

WllEN the Tndigo is judiciously ultivated it will shew 
a fine vivid thick foliage, an even quality and disposition ; in 
the important, process of fermentation upon*the accuracy of 
which depends the success of all the subsequent operations. 

The error which the manufacturers in Bengal seem most 
liable to, arises from their not attending to the ill effects of an 
admixture of plants of unequal or opposite qualities, of various 
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ages, soils, growth, and cultivation, which arc committed to 
the steeper or vat promiscuously as received irorn the ryots. 

Whatever superiority the Guatimala Indigo may pos¬ 
sess over that produced generally in Bengal, must entirely he 
owing to the cultivation, and guarding against the evil effects 
of mixing different species of plants; for the (ioatimala Tndigo 
is produced from exactly such a soil, and the seasons arc much 
the same as in Bengal ; hut no other weed nor grass is per¬ 
mitted to grow among their Indigo, as weeds draw a propor¬ 
tion of the essential oils from and frequently impart their 
unkind ,|e liitirs to the Indigo plant. 

1 msigo manufacturers in the West Indies burn ashes in 
the boil /u <>! the rat, a.id rub it all over every time it is 
nip* ‘ • <i,ey likewise use a lixivium prepared from wood 
ash*';., urd i|iiick-lime in lermentatioii, as it possesses the proper¬ 
ty . removing and bringing into comnct those substances 
v!.i.:i an held (in part’ ll " lii/entalion) at too great dis- 
ae^ consequently \ird-s i agi.lar dissolution and 
t <>nM-ioij of the Indigo - i the quick-lime in solution pre- 
vi nt< :io <-xcw>ivc lei.iiuituv.i'.. u»d putridity which is iatal to 
W maun' vtuu 


COFFRP.. 


Tn ' cultivation of Coffee to a nsiderablo extent in this 
country would not only become a valuable article of trade, to 
the commercial interest of Bengal, but would also promote 
industry ami wealth among the poorer Inhabitants, who may 
be inclined to cultivate small patches of ground which would 
amply reward them for labor, and always command a sale in 
Europe. 

All descriptions of soil almost answer for the culture of 
Coffee, as it is a shrub that takes a strong root in the ground 
and requires sun and heat more than moisture or richness. 
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Since 1771 Ihe price of good Coffee lias been on a:? 
average; from £. ft, to £. 0, ster. pr. ewt. and the Coflee 
Planters of Jamaica annually got more dear profit in propor¬ 
tion to their capital than the Sugar Estate proprietors. 

The ground intended for this species of culture should 
be cleared of all grass and shrubbery, by burning; straight rows 
.should be formed at, four feet distance, and if the ground be 
hilly, let the rows be up hill as the Coffee tree will, if regu¬ 
larly planted, come up neat and oven, and the trees will pre¬ 
sent a fine thick foliage and bear Coffee accordingly. 

After a Coffee walk, as it is called in the West Indies, 
is once established, it will last for ages and produce an annual 
crop—the first year of planting, it, should be kept clear of all 
weeds; and the mots of the shrubbery should he moulded round 
from time to time ; in case any of the plants perish, their 
places should be supplied with young slips or suckers trom a 
nursery, which should be kept, for that purpose during the first 
year; after that time suckers are found under old trees. 

If the ground is to !>e planted from the seed, care must 
he taken that it i e not too ripe nor too green, the holes should 
be dug very slightly in rows as already described, and the 
seed covered with the earth of each hole; when planting 
slips, crush the earth round them with the foot, and water 
frequently. 

Tt: it success of the Coffee Planter greatly depends on 
his attention to picking the fruit from the trees when exactly 
ripe, before it drops from the twigs, as also his care in the 
process of curing, 

Jt is certain that Coffee growing in the same country and 
in the same soil is frequently found different in its quality ; 
and for which many causes may be adduced, such as a greater 
or lesser degree of sun ; from experience ami observation it is 
conclusive that the quality of soil under Coffee (provided it 
be in its native climate) may be held as of little consequence, 
provided the trees are exposed to the morning sun, and the 
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necessary decree of heat throughont the field, sustained till the 
perfect maturity of the grain. 

Picking Coffee with expedition, before it begins to 
drop from the trees, imM be ;;!!< mied to witiioul deviation, 
but the most, particular and indispensable precautions should 
be taken in diving the fruit, after ii tins been newly gathered ; 
au<l with regard to the materials made use of in constructing 
the platforms for drying, which must have no scent nor smell 
in any of the materials; planks sufficiently elevated for the 
air to circulate tru ly under them, are the brsi platforms, the 
tx’.aluihnx from the earth are liable to communicate some 
feroigii smell to the Coffee, that may destroy its required 
(pc !i;ies; the [ ops of new gathered giain, being more open 
am! oe-i.'ah.ing a superabundance of watei, arc always dis¬ 
posed to icceive every sulphureous or putrid exhalation with 
which the surrounding air may he impregnated. 

WUKN Coffee has been well dried it should be kept in 
granariis or magazines, disposed in such a manner, us that the 
air may live ly circulate therein, and thereby afford space for 
adventitious moisture to evaporate, so that it may digisl itself, 
and discharge the green color ami raw taste with which the 
new gathered Coffee is always charged. 


It is beyond a doubt that the quality of Coffee greatly de¬ 
pends on a si net care in drying, many Coffee planters in Ja¬ 
maica have lately adopted the .Arabian method, of leaving 
the grain in the polls, until it acquires a degree of dryness, suffi¬ 
cient to facilitate the conjunction of the fragrant violatile salt, 
with the nutritive part which resides in the pods, which latter 
tho’ they appear to be exhausted, so as to be incapable of 
furnishing nourishment to the a rain they cover, nevertheless 
nmv he of great use to favor the. concentration of the essential 
salts, which are in such a stale the more susceptible of evapo¬ 
ration, the fragrant, principle being continually agitated by the 
rays of the sun, to which the now grain is exposed; the prin¬ 
ciples which unite it to the eluuacteristic qualities of the fruit, 
are of too weak, cr lax a nature, to retain it in the body of 
the graiu. 
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m HE cause of tliat difference found in tlia productions of 
Java, the West Indies, and Aiulda, arises chiefly, if not en¬ 
tirely, from the decree of attention bestowed on drying; the 
stands should be about, three feet above the groun I, and the 
platforms or rather plankings, should he constructed with hur¬ 
dles adapted one to the oilier; a construction of this nature, 
would greatly accelerate the di vine of the grain, the column 
of air which would circulate under the pi.inking and pass thro’ 
the intervals of the hurdles, would contribute successfully to 
force off the raw humidity, in proportion as the rays of the 
sun would have the faculty to take it. off from the ('office 
which was exposed to it, at any rate the coolness of tiie cir¬ 
culating air would contribute to close the pores of the grain, 
so as to retain the particles of essential salt., which might 
otherwise quit it at the same time with the humid particles 
exhaled by exposure to the sun. 

The servants of Coffee planters in Jamaica are the hap¬ 
piest in it, the process being easy they are not. overstrained with 
work, their choarful appearance shows it, the Coffee planters 
being much among the slaves, there is visibly a reciprocal re¬ 
gard between the slave and the master, and upon the whole 
nothing but peace and plenty reigns upon a West India Coffee 
plantation. 


GINGER. 


The Cultivation of Ginger might be made an article of 
considerable advantage, as it will always command a good 
price at home, on an average from £ 3, 10 to £ 4, 10 the 
hundred. 

Ginger thrives best in a loose soil, and should be plant¬ 
ed at the distance of four feet asunder in regular rows, 

It is a prolific plant, and spreads and propagates itself 
with great facility over a field, and vegetates so thick that it 
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obstructs the growth of other plants or even weeds; it requires 
however weeding only once a year, and that when t'oung, after 
it once takes root and begins to seed, there is no further trouble 
with it until it is fit to dig which is a little after the seed drops. 

Whew digging the Ginger, care should be taken to leave 
a slip in the ground for seed as the laborers go on, and by the 
time one end of the field is finished, the other end will then 
recommence vegetation; after crop, the labor attending this 
cultivation is very easy, for a man cannot easily over fatigue 
himself, care and attention being only necessary in digging and 
picking the whole of the Ginger out of the ground, and sepa¬ 
rating it from the earth. 

The Ginger heaped up in the fields from whence it is 
picked is always washed prefectly free from every particle of 
earth ; it should not be left any considerable time in water, as 
it quickly imparts much of its virtue thereto—to the disad¬ 
vantage of the Ginger. 

When it is well washed it should be dryed in the sun 
upon a platform or a hurdle, and removed in baskets; when 
the root is hard, difficult to break, and of a resinous white, it 
is fit to be packed up for sale ; there are two species, the black 
and the white, there is about five shillings per hundred difference 
in the price, but it is difficult to discern any in the quality ; the 
white is however, somewhat more prolific than the black. 

Whew dryed it should be sent to market in coarse bags; 
of strong canvas, containing about 300 lbs. averdupoise, this 
article if encouraged, would furnish a considerable export from 
Bengal, and many other parts of India. 


GUINEA GRASS. 


The Cultivation of Guinea Grass in the western parts 
of our provinces, would unquestionably be productive of the 
greatest importance and advantage to the country; and even 

E 
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here, where the fodder for cattle is extremely bad, and often 
scarce, it might be worthy of regard. 

The want of good fat Oxen on the momentary emergen-, 
cy of a war, for which this country should never be unprepared, 
would be of no trivial utility, and would obviate many inconve- 
niencies to which our troops are liable even on the yearly relief. 

Guinea Grass, which grows on the most sandy desert 
or mountain, when it has once effectually taken root, puts it 
almost beyond possibility again to eradicate it, it is perhaps the 
best fodder, produced on earth, its properties in the conclusion. 

Preparatory to planting, let the ground be cleared 
(by burning) of all other productions, set the people to dig 
shallow holes through the field in regular rows, at the distance 
of four or five feet asunder, or at the distance of ten feet in 
case of a scarcity of seed or plants. 

When the ground is tlins prepared, at the commence¬ 
ment of the rains, plant four or six grains of the seed, or half 
the number of slips of old Guinea Grass in each hole, slightly 
covered with mould, with the ends of the slips open to the 
air, planted across the hole, they will in two or three days 
Bhopt forth young grass. 

Four or five weeks after the grass is planted it should 
be well cleared of all other weeds and shrubs, the roots 
moulded up, and so on until it begins to seed, when it should 
again have a thorough cleaning, and let it remain till the seed 
is dropping off; at this time it will be five feet high, then the 
stock should be turned into it, the cattle feeding over the field 
of grass, helps to trample and plantthe new seed in the ground; 
when the grass is sufficiently trampled in the earth and eat 
down, it should be cut close to the roots, and a fire set through 
it, but should be done as the- rains begin to fall, the grass will 
then spring up as thick as clover, and is ever afterwards esta¬ 
blished, and fattens the most reduced Horses or Bullocks in a 
few weeks; stock has been recovered by Guinea Grass in 
America which were bo low, that when put into ibis kind of 
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pasture they lay down and fed on the grass on each side 
within their reach, till they gained strength and afterwards 
improved so fast that they appeared almost like wild cattle in 
less than two months, or by the time they were wanted to 
work in the mills. 

Guinea Grass in Jamaica, previous to the .American 
war, was cultivated only on those plantations which could 
afford a small piece merely for recovering lifting steers* after 
crop, and if a Sugar work had fifty acres under grass, it was 
considered a great deal; there were then no more cattle bred 
than were barely sufficient to supply Saint Jago de-la-vega 
and Kingstown, with beef at 20 pence per pound ; the planta¬ 
tion never saw fresh beef, they wore obliged to live upon salt 
lieef from Ireland and, their poultry, the island of Cuba sup¬ 
plied Jamaica with oxen. Horses and Mules, to the number 
of 00,000 annually, for which the Spaniards drew an immense 
hum in specie from the Islands, and proved extremely dis¬ 
tressing, to the British planters; this trade it is probable would 
have continued since, were it not for the American war, by 
Which salt provision, in the first place rose to an extravagant 
price, and but very little was brought to the island ; the trade 
being diverted by various casualties elsewhere; the Spanish 
War put an end to the Cuba trade (as it was called) and the 
army and navy’s demands rose fresh provisions to a most gre- 
vious price ; as necessity is well called the parent of industry, 
the small settlers turned their attention to the breeding of 
stock, great tracts of the interior wood-lands were cleared 
away, and formed into extensive Guinea Grass, pastures, and 
as expeditiously converted into breeding penns; on the fourth 
year after the distress occasioned by the non-importation of 
cattle from Cuba it was amply obviated, and the great incon¬ 
venience arising from the extravagant price of fresh meat, was 
remedied, as beef fell from 20 to 5 pence per lb. this success¬ 
ful effort gave birth to another, a charming breed of English 
Horses was introduced, and at length an English breed of 
oxen ; the ready cash before annually drawn from the island 

* The steers which work in the Waggons carrying the Sugar to be 
shipped, are often so reduced by the end of the crop, that when they lay 
down they cannot rise without assistance. 
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by tiie Spaniards, was now circulated on the Island to the 
advantage of the Guinea Grass planters.—Hence it was that 
the cattle in Cuba became so numerous, that the Spaniards 
now frequently kill them in the open field for the sake of 
the tallow and hides, leaving the flesh to the birds of the air; 
there was not an acre of Guinea Grass in the whole island 
of Cuba, it being all in valleys and plains of common pasture. 

It was computed that between 1772, and 1702,150,000 
acres of Guinea grass were planted, and 30,000 head of stock 
annually raised in Jamaica; notwithstanding that increase, the 
price of working steers, horses, and mules, kept up on accouut 
of the annual demand for the Sugar estates, only breeding 
farms in the West Indies, take three years to establish them, 
but the capital required here would be so trifling in compari¬ 
son, and the advantages of every other kind, so many, that it 
would require both less time, and trouble, to which we may 
odd the great difference between the price of labor in the Jiast 
and West Indies. 

To the colony of South Wales, Guinea Grass farms to 
support a good breed of stock, would soon remedy all the 
disadvantages there complained of; and at the Andamans, 
it is worthy of consideration, how far it would prove useful 
there, the Island being situated centrically for the exportation, 
of cattle on emergency, or victualling of merchantmen. 

It would be only requisite to clear away the under-wood 
at the Andamans, for the Cultivation of Guinea Grass.—la 
Jamaica all the timber trees are spared in clearing, to be cut 
down for use when wanted. 

In travelling through the Jamaica Guinea Grass-farms, 
the man who recollects the period prior to their establishment, 
feels inexpressible delight, the valleys, hills, and plains, divid» 
ed and lined by handsome stone walls, far as the eye can 
reach, the plantations covered with herds of charming oxen 
and horses, and shaded by the magnificent cotton, mahogany, 
and cedars lofty as those of Leb&nnon, vocal with the music 
of a variety of birds, the nature of the climate altogether 
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seems to hare changed, and verdure taken place of a hot and 
parching soil. 

Twelve hundred biggahs of Guinea-Grass, fenced round 
and divided into parks or lots by substantial fences, judicious¬ 
ly stocked with a proper breed of horses, oxen, and sheep, 
would in this country (after the first three or four years) yield 
a clear annual profit of twenty thousand rupees at least; to 
keep up the fences, the Guinea-Grass clear of all weeds, and 
the different denominations of stock separate, this breeding 
farm would require twenty or thirty laborers throughout the 
year, beside proper persons to rough-break the horses, previous 
to sending them for sale ; a couple of fine English horses would 
promote the value of such a property, by crossing the breed. 


COCOA TREE. 


The Cocoa, or Chocolate tree, thrives best when trans¬ 
planted from a nursery established from the seed ; slips, or 
snekers should be taken at about three months old, and set 
at from fifteen to twenty feet distance in regular rows, they 
will grow to the size of the British apple tree, and blossom 
exactly like it, but it flowers and bears all the year round. 
The fruit is of the shape of a Cucumber, with a small protu¬ 
berance like a button at the stem, and hang in clusters from 
every branch; they are known to be ripe when the skin has 
changed color from a green to a line rich ruddy appearance, 
when the button begins to change its color the fruit must be 
immediately gathered, and piled up in heaps as the gatherers 
go along, where they must remain untouched for five or six 
days ; if for a longer period they would begin to vegetate and 
sprout to the destruction of the pods, which should be husked 
on the sixth day at farthest. 

Husking is performed by striking with a piece of wood 
on the middle or' the pod, which bursts it; thus opened the 
bean is taken out and thrown upon a moveable platform, co¬ 
vered with the leaves of Cocoa trees, c? about four feet long 
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and twenty inches broad surrounding the Cocoa with the 
branches as an hurdle, and covering it with the help of leaves ; 
in this state the Cocoa will undergo what is called sweating, 
it is often left all night in the dew ; and turned well morning 
and evening from top to bottom, covering it as before, so that 
when this operation has been repeated for live or six days, it 
is sufficiently sweated, which is known by its color, as it be¬ 
comes entirely ruddy. The effect of this operation is the 
more successful in proportion as it is deprived of its weight 
and bitterness, if it has not been sufficient, it will taste bitter 
and smell raw, and not unfrequently sprout, there is conse¬ 
quently some judgment required in the operation. 

Cocoa which has been successfully sweated is removed 
from the first platform to another, about two feet from the 
ground covered with mats, upon which the Chocolate is spread 
about three inches thick in the sun, turning it with wooden 
shovels, made for that purpose, during the day; this should 
be done for four or five days, rolling it up in the mats at night, 
covering it up with planks to secure it against casual rain or 
dew. Jt is requisite that there should he at all times a good 
supply of leaves and planks to cover it in times of rain, which 
would be injurious to the Cocoa ; when sufficiently sweated, 
it should be continued to be exposed in the sun, turning it 
often, until it is perfectly cured, which is known by the beans 
cracking on compressing them in the hand, if they crack freely, 
they are cured, and should be put into an open and airy gra¬ 
nary, spreading, turning, and heaping alternately, until it is 
quite divested of all superfluous humidity, in which state it is 
put up into bags and sent to market; and brings from two 
pound fifteen to three pounds per hundred. 


PIMENTO. 


Thr cultivation of Pimento in Bengal would create anew, 
and lucrative branch of trade, as it is an article of commerce 
tmd always commands a quick sale from 12d. to 14d. per lb. 
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A Pimento plantation should be establisned by trans* 
planting from a nursery of slips reared from the seed. 

The trees should be planted as regular as possible in a 
Pimento walk, in row-s divided by twenty feet intervals at 
least; the trees grow very high with a thick foliage, cattle 
may feed in either Guinea Grass or common pasture, beneath 
the trees, when the walk begins to bear. 

The fruit hang in clusters from the branches and afford 
a charming aromatic scent, which perfumes the air to a consi¬ 
derable distance around, from the moment it begins to flower 
until the corp is picked. It begins to blossom in May, and 
the fruit appear in clusters immediately after. 

When the clusters change their color, from a dark green 
to a brown, the fruit is ripe, and the pickers place themselves 
in the tree, and break the twigs to which those clusters hang, 
and crop them down to persons placed beneath, who lay them 
upon cloths which are spread for the purpose of receiving the 
Pimento that drops, and to separate the fruit from the twigs, 
and spreading it ou those clotlis in the field from morning till 
night, turning the fruit often, and heaping and covering it up 
at night from the dews. When the planter has a considerable 
quantity picked and wrinkled by the heat of the sun, all hands 
carry the Pimento home to his granary, putting up on Ids 
platforms erected at least five feet from the ground, it is put 
out every morning at sun rise and kept turning repeatedly 
until the sun is down; when it must he conveyed again to the 
granary, and continued to he put out and dryed in this man¬ 
ner till it is all turned from a green to a brown hard color, 
when it is put into bags and sent to market. 

A Successful Pimento crop chiefly depends upon ex¬ 
pedition in picking the fruit from the trees, and being careful 
in curing sufficiently by either sun or stoves, so that it may 
not acquire any foreign or damp air. 

The parishes of St. Anns and Tralawny on the north 
side ot Jamaica, load several large ships annually with Pi- 
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mento; when Planters are well pleased With a crop and 
season, they give feasts to their friends under the shade of the 
Pimento walks; the finishing of a Pimento crop in Jamaica 
is a woeful day to the sheep and swine; among the poul¬ 
try. young pigeons, rabbits, and the inhabitants of tiie woods 
and waters, there is equal war, for ere it be day the Pimento 
walks and groves tesoutid from the fowling pieces of the 
planters and sportsmen; doves of various kinds, partridges, 
quails and guinea hens fall victims ; the rivers and little rivu¬ 
lets are poisoned with the hogsheads of lime by which the 
various kinds of scale and shell fish are intoxicated, easily 
caught and taken from their element; the harmless Turtle 
which is pampering during the Pimento season now loses 
its head. 

This is called a maroonr dinmr; and such are the scenes 
of happiness which an amicable form of society, united by 
acts of kindness, common good will, and mutual industry, 
presents in the West indies. 


Tobacco. 


An extension of the growth of Tobacco in Bengal 
would be found a branch of trade exceedimrly advantageous 
lo the commercial interest of the British nations; its general 
nse all over the world, is now so great, that with ail the exer¬ 
tions of the cultivators in America, they are by no means ade* 
quate to the supply of the European markets. 

In Poland the cultivation pf Tobacco has very recently 
been attempted hv their government and persons conversant 
in all branches of it encouraged from Virginia and Maryland, 
in introduce the true cultivation and manufacture throughout 
the Polish dominions, where it can he raised only, in the 
ahart summer season. 
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The ground for the cultivation of tobacco should be 
ploughed once or twice, and manured very highly, with either 
moving cattle peons or duug; rich soil out of old tanks or 
ditches well spread and then ploughed in, will bring it up 
luxuriantly, like cabbage; it is first planted from the seed, 
and the plans drawn and transplanted in regular rows at three 
feet distance, and shelter’d from the sun with plaintain leaves 
or other light covering, and when pretty forward or about half 
a foot high, the laborers should hoe-plough between the rows, 
moulding up the roots; this should be often repeated, keeping 
the Tobacco field dear of grass, or weeds and where the 
Tobacco appears stunted, the laborers should throw a few 
baskets of dung about the roots, and hoe-plough it into the 
earth, which would soon alter the appearance of the Tobacco; 
the hanks of the Hoogly are choice for the produce of fine 
Tobacco, on account of the rich loam of the river to manure 
the soil. 

The leaves being ripe, which is known by their brown 
appearance, and breaking when bent, the stalks are cut and 
the plants laid to dry two or three days in the sun, after which 
they are loosely tied, three or four stalks together, and hang 
up with ropes to cross pieces of wood which are constructed 
at convenient distances in long open sheds, which should he 
built for the purpose of drying; when the leaves on those 
stalks are sufficiently dryed, they take them down and pull 
off the leaves, which arc made up in little bundles, and soak¬ 
ed in water impregnated with a small proportion of salt, 
twisted and formed into rolls in which state it is sent to mar-> 
ket; as also in the leaf. 

The principal care of the Tobacco Planter is to have 
his soil highly manured and pulverised by frequent ploughing, 
to cover the Tobacco when young, with Plantain leav?s from 
the rays of the mid-day sun ; his ground formed into beds of 
twenty feet broad divided by three feet trenches, in which 
the laborers may walk and lay up the Plantain leaves at night 
and as the heat of the sun abates begin to uncover; but when 
the Tobacco takes sufficient root in the ground to grow up and 
spread its leaves, then it should be hoe ploughed, and as al- 
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(ready observed manured round the roots with the mould and 
manure well mixed up, or the mould of ditches or old tanks 
will answer. A little before the stalk brings forth its seed 
the plant should be lopt (as it is called among Tobacco Plan¬ 
ters) by cutting off the top or sprouting end of the plant; this 
instead of letting the juices nurture into seed, converts them 
into the leaves and accordingly strengthens the quality of the 
Tobacco, taking care to cut off a few of the bottom leaves, 
until the Plant spreads itself out to its full growth ; the qua¬ 
lity of Tobacco depends upon the number of leaves left on 
each stalk, and on the lopping to prevent seeding; if the 
stalk runs into ripe seed they carry off the juices, and the 
Tobacco will be weak in consequence, but if lopt in time to 
retain the juices the Tobacco will be strong, proportionably 
to the state of the sap when cut; Tobacco from Bengal would 
average £ 8 per hundred in Europe; indeed no soil in the 
universe is better adapted for its cultivation. 
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A LETTER 

To the Honorable Court of Directors, for the Honorable Uni¬ 
ted Company of Merchants of England, Trading to the 
East Indies. 

Honorable Sirs, 

The source of wealth now opened to you, by the present 
opportunity of encouraging the sugar manufactories in Ben¬ 
gal, to be carried on by the process practised in the West 
Indies, in making, curing, and claying Muscovado Sugar, is 
of such magnitude, that I think it incumbent on every man 
who possesses a knowledge of the subject, to display it so as 
that the nation may profit by it. I have, therefore, thus 
presumed to address you, Honorable Sirs, in order to explain 
those points upon which the Sugar trade of your provinces in 
India, must either rjse to the importance which they are capa¬ 
ble of being brought; or prove injurious to your interests, and 
ruinous to the inhabitants of your provinces. 

Having lived in Jamaica sixteen years, and during that 
period been employed in the cultivation and management of 
Sugar estates, both on the North and South sides of that 
Island ; l may venture to assert that I am a competent judge 
of the soil fit for planting Sugar-canes, and how far it will 
answer for that cultivation.—All the ground I have seen here, 
(Omiedpore excepted) and 1 am well informed the country 
throughout is mostly the same, consists of plains of excellent 
brick mould, which 1 assert to be the best for Sugar; and in 
its natural state, will yield from one to two tons per acre, by 
any tolerable care and attention to the West India mode of 
clarification, and boiling in the first process, which at present 
is unknown to the natives; their mode of expressing the cane- 
juice, and making jaggery (as they call it) being extremely 
unprofitable, unproducting, awkward and tedious in its process. 
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From the luxuriance and fertility of this country, I think 
it is amply competent to the supply of all Europe with Su¬ 
gars ; ami that even the West India planters themselves might 
import them from hence on much easier terms, than they can 
afford to sell Sugars in the curing houses upon their plantations. 

Since my arrival in Bengal, I have inspected the pro¬ 
cess practised by the natives, in making jaggery, which is as 
followsA farmer, or ryot, erects his work adjoining to the 
field of cane fit to cut; the grinding, boiling, and distil- 
houses, are under the same roof, only a mat supported by four 
sticks stuck in the ground ; the boiling utensils are four small 
earthen pots, (called cudgeree pots) about the value of two 
pence.—The cane trash serves for fuel, and the mill for ex¬ 
pressing the juice from the canes, arc two small rollers from 
four to six inches in diameter, turned in opposition to each 
other by two men. When the ryot finishes the field of cane, 
his laborers and himself take the whole set of works on their 
backs, and set them down at the next field which is to be 
cut; but their mode of expressing the canes, is so exceedingly 
slow, that the juice acquires a degree of acidity, which des¬ 
troys not only a considerable portion of the saccharine parti¬ 
cles, hut contaminates the whole body that remains, and 
which afterward cannot be corrected; indeed the cane juice 
is in a forward state of fermentation before the process of 
boiling is commenced.—The return from those contaminated 
juices, is the matter called jaggery, which in fact, is the sugar 
too much or too little boiled, made from unclarified cane 
liquor in an injured state; this contaminated jaggery is put 
into close cudgeree jars, and is fermented a second time: 
when a sufficient quantity is procured, they carry it in leather 
bags fifteen, thirty, perhaps an hundred miles on bullock’s 
backs, or by water, to a second class of sugar manufacturers, 
who purchase it on very low-terms, from ten annas to one 
rupee per mauud, (80 lb.)—The second class of manufacturers 
boil it down once or twice again, and get ten seer of sugar 
(20 lb.) from the maund of jaggery; whereas the first manu¬ 
facturer might with the same fuel and labor, make the maund 
of sugar, so as to augment his quantity 60 per cent, save la* 
bor, and better the quality. 
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The Jaggery is collected and thus boiled down into Su¬ 
gar, by those numerous herds of intermediate traders called 
banians, sircars, peons; and Jaggery and Sugar which is not 
thus monopolized by those speculators and their representa¬ 
tives all over the country, is brought to the bazar of Calcutta, 
and is sold at the market price; in the state the Sugar ap¬ 
pears of a soft, greasy quality, owing to the vast quantity of 
milk and ghee added by the jaggery boilers, with a view to 
recover the saccharine particles, weakened, and destroyed by 
the acquired acidity ; hence this Sugar forms into a coagulat¬ 
ed inass on the voyage to Europe, and proves totally unfit for 
the Sugar refiners, and unprofitable to the consumers. The 
sweets from this fermented jaggery, yields a spirit, (which is 
here called rum,) of a sour quality, quite different in flavor 
frgm that made iu the West Indies,' the sweets being of an 
impure and partial fermentation, before they are set for dis¬ 
tillation 

The sugars from hence, that I saw in London, were in 
this soft greasy, congulated state, which shewed they were 
made from contaminated cane juice, and not the pure juice, 
ns it ought to be had here, and which (from the quality of 
this soil) is the most grateful and rich that can be. 

On my arrival in Bengal, I determined to try what kind 
of sugar could be produced from the canes managed in the 
Jamaica maimer, that is, by carefully adopting the mode of 
guarding against acidity, and closely attending to the process 
of clarification; I therefore crossed the Hoogly, near Cal¬ 
cutta, proceeded up the Benares road, to the distance of three 
miles; when I came to a field of cane where the natives were 
making jaggery as already described,—I bargained for a 
number of bundles of cane, for two annas per bundle, which 
was the price they were selling for at the Bazar, in the neigh¬ 
bourhood to the retailers of Calcutta, who bought canes to 
eat.—I immediately sent my Bearers to purchase me one of 
the country mills, which cost four rupees; for cudgeree pots 
as boilers, eight annas; a mat two annas; and thus I fully 
completed my works in an hour, my Berners turned and fed 
the mill, and about four o’clock had made two skips of very 
fine grained Sugar, which upon claying appeared to be equal 

TJ 
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to the best St. Kitt’s Sugar.—The experiment I have fre¬ 
quently tried since with success, before several gentlemen of 
this settlement, by which 1 proved how ruinous it is to the 
first manufacturer, to make the juices of his cane into jag¬ 
gery.—A sample of the Sugars made in the first process of 
boiling with this awkward apparatus, I will do myself the ho¬ 
nor to send you by the, next opportunity, which I hope will 
meet the full approbation of the Sugar refiners in London. 


The sugar mills as worked in the West Indies, ought 
to be erected in this country, at convenient distances; they 
will do great execution, worked by the bullocks, or buffaloes 
of these provinces; with those mills a quantity of juices cau 
be expressed, so as to clarify and boil before it acquires any 
degree of acidity.—The process of clarification should be 
commenced twenty minutes at furthest after the juices are 
expressed; and it is known in Jamaica, as a matter of the 
greatest importance, to keep the cane liquor as sweet and as 
unaltered as possible, from the moment of its expression, till 
the process of clarification begins, and every means is used 
there for conducting it in that free and unaltered state from 
the mill to the boiling house; for should any old liquor lodge, 
it speedily acquires a degree of putrescence, which must iq 
course more or less infect the whole body of liquor. 

The more I see of this luxuriant soil, the more I am 
convinced, Honourable Sirs, that you might annually import 
from Bengal, any quantity of sugars, and a proportionable 
quantity of rum, of a superior quality, without interfering in 
the smallest degree with the present cultivation, and manu¬ 
factures of Bengal; indeed, the waste land occupied by the 
tigers between this and Injellee, would produce nearly as 
much sugar as the island of Jamaica; and as to labor, thou¬ 
sands of laborers may be had by the day or week, month or 
year, at two annas per day, or three ^rupees per month, the 
highest hire given. 

The fertility of the soil of this country is such, that it 
does not require the labor of one-fourth of its inhabitants; 
therefore, the cultiyation of cane will employ thousands of 
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poor people, which are to be seen in all parts of this country 
unemployed, and in real want; and iuasmuch, as the cultiva¬ 
tion of the sugar-cane destroyed annually in the west, thou¬ 
sands of men, women, and children by incessant toil, it will 
save the lives of thousands in the east, by giving them em¬ 
ployment and sustenance.—The destruction by famines, fre¬ 
quent in this country, by the failure of the light crops of 
grain, is too well knowu to need any argument being made of 
it on this occasion; it need only to be urged, that sugar, and 
its slops, with little else, will support hundreds, and 1 may 
say thousands of families, as the drought of many mouths will 
not destroy that valuable and grateful plant. 

The following plan, I am well satisfied, if adopted here, 
would prove of the highest advantage to these provinces, and 
of the immost public utility :—The natives to be instructed in 
the West India mode of raising cane and in grinding, clari¬ 
fying, and boiling in the first process, so as to insure your 
sugars the market at home, and thereby secure and establish a 
valuable branch of trade; for which purpose, factories to be 
established in the different districts, at convenient distances 
from each other, adjoining to these buildings there should be 
kept under cane 1000 biggahs, or 300 acres, ibis would em¬ 
ploy daily, either by the day, month, or year 150 or 200 of 
the poor natives called coolies, including tradesmen, at one 
a nna and half per day, or three rupees, the very highest per 
month; these 300 acres of cane will make you 301) tons of 
sugar, worth in Bengal, 25l. per ton at least, say 70001. I 
mean the strong white muscovado sugar, that will bring 70 
shillings per cwt. in London; the 300 tons will get you a large 
sum of money at home, besides, a proportion of rum, which if 
made of a good quality, will always command a market in 
Bengal, and will amply, help the cultivation ;—and if double 
distilled into pine, cocoauut, or peach rum, it would answer 
very well for exportation, as well as afford you the lmppy 
advantage of supplying your army and navy in India.—The 
rum at present used here, is the pernicious spirits “ distilled in 
cudgeree jars, from the contaminated jaggery, which is collect¬ 
ed from far and near for those distilleries,” and which pro¬ 
duces rum equally sour and unwholesome, as the very ingre¬ 
dients from which it is distilled. 

V 2 
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Formerly, when distillation was but little known of 
attended to in the West Indies, with respect to the cleanli¬ 
ness or proportioning the different ingredients set, the rum was 
of such pernicious quality, that those persons who used it even 
in the smallest quantity, were attacked with bowel complaints, 
many lost the use of their limbs, and they who drank it to any 
excess, such as the soldiers and sailors, were soon destroyed ; 
but happily, at this period, that disease is not known, parti¬ 
cularly in Jamaica, owing to the very great improvement 
made in the distillation of rum, throughout the Island; bad 
rum in India, must be equally fatal to your army and navy. 

The buildings consisting of boiling and distil houses, 
mills, coppers, stills, cisterns, gutters, and pumps with tanks, 
oxen, &c. &c. for each plantation of 300 acres, will cost about 
30,000 rupees, for this sum you will have a factory equal to 
an estate in Jamaica worth 40,0001. sterling; the value of the 
slaves excepted.—The detached natives would soon gain the 
knowledge of making good Sugar, and could afford to sell 
them to you at those factories on very reasonable terms so 
that the sugars purchased from them might undergo any ne¬ 
cessary process to fit them for the Europe market. Another 
plan might be adopted, by which the Honorable East India 
Company would avoid the expence of the cultivation of the 
ground, &c. which would be to allow the natives a premium 
for the best produce of cane and Sugar, as the Agricul¬ 
ture Society do in England.—The Sugars to be bought up for 
your use; by agents in the different districts, and warehouses 
to be erected for the purpose of their claying or undergoing 
any other process necessary. I should be happy to be em¬ 
ployed as a superintending sugar manufacturer, or distiller, 
or even in both capacities, and flatter myself, that as an indi¬ 
vidual, l have it in my power to promote the interest of the 
Honorable East India Company; as I am well acquainted 
with every process belonging to the cultivation, making and 
clayiug muscovado Sugar as well as with that of distillation, 
and 1 would undertake to make pine, peach, and cocoanut 
rum, equal in quality, to the best Bordeaux brandy. 

It is not possible that the people here called sircars and 
bftnians, the greatest knaves in India, can be competent. 
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(were they even well disposed, to collect sugars of a good qua¬ 
lity, under the direction and inspection of tlie residents only, 
who themselves can have no knowledge of the manufactures 
and whose time is employed and called to many other im¬ 
portant concern, particularly as the native manufactories are 
detached. The husbandmen of this country will not over 
plant themselves, for the same lield produces them the 
cane, the rice, the barley, the wheat, the hemp, and 1 may 
say the men to cultivate and protect it:—in short the ease and 
facility with which the husbandman carries on iiis cultivation, 
though not productive, is to a reflecting mind, truely pleasing, 
a pair of bullocks and one man in a day are able to turn up 
with a very simple plough, as much ground as fifteen or twen¬ 
ty negroes could do in the West Indies by manual labour; 
the whole country being either a brick mould, or inclining to 
it, and which is probably, the most productive sugar soil in 
the universe: consequently capable of supplying the Europe 
market annually with any quantity adequate to the consump¬ 
tion. 


Tr is a fact well ascertained in England, that the British 
West India islands have long since ceased to be competent to 
the supply of Great Britain and Ireland with sugars: and 
that the importation of an hundred thousand tons of sugar 
from Bengal, into the British ports, would not make the dif¬ 
ference of two shilling and sis pence per hundred in the price 
of West India sugars, upon an average of any given period; 
this I know from experience, as l perfectly recollect the prices 
and demands for sugar since the year 1771.—It. is likewise a 
known fact, that the whole of the West India-islands are not 
competent to furnish Europe with sugars, adequate to the 
increasing consumption.—The constitution of the laborious 
slave, though he works day and night six months in the year 
ill the manufactory, acquires new vigor and strength during 
that period from the use of the sugar and its slops; and after 
crop from the disuse of it, falls off and contracts little nervous 
fevers, which are always removed if sugar can be obtained, 
for the sweetening bis sage or coatrayerva lea. 
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COMPARATIVE ESTIMATE OF A SUGAR ESTATE IN 
JAMAICA, WITH ONE IN BENGAL. 


JAMAICA. 

Daily employed on a 200 hogs¬ 
heads estate in Jamaica, 
starts old ami young, ,, 200 
('union cane, .. ,, 22 

Tying ditto, ,, 8 

Wain men, .. ,.8 

Mule men, .. ..8 

Builiug house, stoke holes, 

&c. .. .. 1C 

Milt house and trash car- 
tiers, ,, ,, .. <) 

Distill house, .. .. G 

Cutting t une tops for fodder G 
Hunawavs, generally, 10 

O rerseei’s house ,, ,, G 

Great house, (if any) .. 12 

Looking after faille, .. li 

Ditto hogs anti sheep. .. 6 
lu the hot-house, generally, 1G 
In the yaws, ,. .. « 

Kuperanuatetl, .. .. 12 

Invalids,.12 

Children,from 5 to 10 years, 
carrying grass, .. .. 21 

Infants. ..10-209 

N. IS.—Tnis estate, if a water mill, 
will make ten or twelve loos pet 
week ; if with cattle, eight or ten 
tons. 

Negroes employed out of crop, vis: 
Holing ground for piantingcaue, 4ti 
Making manure, .. 2< 

Grass gin/ wecdine young 
canes, children from five years 
old to ten, ., ..30 

The field gang,.lot 


Wain men, . 

Mule men. . 

Hat catchers. 

Sick house (on an average) 
Runaways, .. « .. 

Looking after runaways, 
Looking after cattle, hogs, 8tc. 
In the yaws, .. .. 

Superanuated, .. .. ,, 

Invalids. . 

Manager’s house, 

Iafants stickling on (an average) 
Tradesmen of different occupa- 
liuus, . • •• .. .. 


5 

3 

h 

10 

10 

2 

G 

0 

10 

It) 


Differently employed, .. 09 

Total strength, .. .. Sg'O 

X. 

Say average value 601. per 
head, ., .. 10,000 

Mules and Oxen. .. 2,000 

Value of land under caue, 

401. per acre, .. .. H,000 

Waste, pasturage and negro 
ground. 111. per acte, .. 1,100 

Works complete, with cop¬ 
pers still, &r, .. 10,000 

If the plantation is t. r from 
a lace of shipping, there 
roust he a half-way glass 
pea to rest and feed the 
cattle.1,000 

The value of a 200 hogs¬ 
heads e-tate.Currency. 33,100 

1 oriency 33,1091. is 

steilmg.23,612 17 0 

This property will in¬ 
quire tile addition of 
lured labiroccasionally, 
or a Supply of new ne¬ 
groes, to put in the place 
of those who diop off, to 
make fium 130 t > 201) 
hogsheads G cwt, each. 600 0 0 


23,142 17 0 

Allowing 200 acres to 
he under caue, and 
yielding 80) htids. at 
211. per hhd. in the is¬ 
land on average, 4,2s0 0 0 
Intereston the ca¬ 
pita I ofl. 23,042 27 
at 6 per cent lu he 
deducted, .. 1,418 11 S 
Commission on 
the shipment in the 
island; ditto on the 
net proceeds in 
England and in¬ 
surance home, to 
be deducted, .. 480 0 9 
Utensils and 
clothing far the ne* 


0 
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gross is about 50(1 Labourers, 2')0 daily, etn- 

per annum, ..503 0 0 ployed. tnleul.iluig tiielabour 

--— 2,3')S 11 8 uf uvo in lleng.il, o> e equal 

Tlie rum pining thru line to one in J imaica. lit 2 annas 

people* uages »ml rXfii t)!:es per itii hi, per annum, or 3 

in llie i-l.inu and llieielote rupee.* per iminili, including 

leaves llie owner. l.bOt 8 4 tradesmen, &e. .. ,, 7,20ff 

HKN’GAl.. Kuropran b liler null inaiia- 

Now admiuing liiat 300 ger, at 50J ru|iei>s per limn ill. 6,000 

acres of oane land was kept liaises anil bullocks 10 

under ciiltiva'iun, iliegivu ul wvik tlie mills, 1,300 

valued at 4 mpu's, the ut¬ 
most mil per busuli, 3 iog- Capital, C, lis. 43,100 

gabs to the acre, current This property producing 150 ions 

rupees, .. .. 3,600 nf sugar on an average value in 

WuiIts, coppers mi l siills. Ilengal. 

and all utensils loiakeoft lil) Annual Returns, Pounds 

or 20J tuns sugar of, ., 30,000 Stalling, .. .. 3,000 

Tins property lias tlie advantage of the West India 
estate, having no hurricanes, loss of negroes or stock to en¬ 
counter, as 0 or 10 rupees, at the utmost, will replace a bul¬ 
lock, which costs 10l. sterling in Jamaica, Many circum¬ 
stances, such as the failure of the West India crops, the rage 
for abolishing the slave trade, and the combinations conse¬ 
quent thereto, concurred in rendering the first importations of 
India sugar, such as were sold in England tlie two years past, 
peculiarly successful;—but l am convinced, after those com¬ 
binations arc ended, that your India sugars, as manufactured 
at present, will be little sought after at the Europe markets, 
being much inferior to tiie manufacture of the West Indies; 
as the sugar from this country does not go so far in sweetning, 
as the manufacture of the West, owing to the saccharine par¬ 
ticles having been destroyed, by the acidity acquired in the 
jaggery process, as 1 have already observed ; and therefore. 
Honourable Sirs, it is necessary that the most serious precau¬ 
tions should be taken in making an early provision, by per¬ 
fecting the manufacture here, so that it may answer all the 
effectual ends to the refiner and retailer in Britain, and there¬ 
by secure its permanency. 

It is generally conceived in this country, that the West 
India colonies will be rendered adequate to tlie complete sup¬ 
ply of all the sugar necessary for the (rude of the British do¬ 
minions in Europe; but from my own experience I do not 
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scruple to assert, that this opinion is founded in error; and 
to add that the West India colonies are not, nor ever can be, 
competent to a supply equal to the produce of former years. 
1 t is no further necessary to illustrate this truth to you. Ho¬ 
norable Sirs, than by observing, that the gradual abolition of 
the slave trade, will produce every blessing to the slaves, the 
masters and the persons concerned, a happy system of ma¬ 
nagement will now be adopted, which will preserve the ne¬ 
groes and possession of the plantation to owners, tho’ an estate 
in Jamaica making 200 hogsheads may owe in England 
20,0001, sterling, which is nearly its value; and that this 
estate, by encouraging the propagation of the slaves, falls oft" to 
100 hogsheads, which is worth either in the island or in England, 
at least 2,000 guineas upon an average—it will clear itself in 14 
years by adding the growing interest to the principal, and 
paying off the debt by instalments, iu short the planter will 
no longer find it his interest to over-plant himself. The con¬ 
clusion arising from these facts, is what induces me to state 
it, which is that as the quantity of Sugar in the West. Indies 
is likely to diminish, and sugar in a commercial view, is iu 
all respects a British staple, its failure would prove of irrepa¬ 
rable injury to the nation. From Bengal alone then can it be 
supported, secured and supplied effectually but it is of the 
greatest importance iu the present infant state of the sugar 
trade from this country, to guard against two evils which are 
to be apprehended, the failure of the trade generally, through 
the imperfect quality of the Sugar as manufactured by the 
natives of this country at present, and the great loss sustained 
by the ignorance of the natives in the mode of clarilicatiou 
and boiling iu the first process. Their returns are very in¬ 
adequate indeed to the labor bestowed on their little fields of 
cane, those who are acquainted with the management and 
yielding of cane know, that one acre of cane (equal to three 
biggahs, will yield 2,200 gallons of cane juice upon an 
average, aud that 2,200 gallons of cane liquor in Bengal, 
will make 20 hundred of sugar, 3^ per cent better than any 
sugar made from jaggery. The ryot iu Bengal makes his 
2,200 gallons of cane juice into twenty maunil of jaggery; 
which he sells for two rupees the mauml the highest price, 
so that the ryot’s returns are forty rupees on his three biggahs 
of caues ; out of this forty rupees, he pays lor expressing 
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the juice, which is done by manual labour, or by awkward 
mills, as also his rent. 

I left England with Lieutenant Paterson, with whom 
I entered into engagements in London, to superintend his 
sugar manufactories in Bengal; but Mr. Paterson thought it 
expedient to reject my services on his arrival iu this country. 

I now beg leave, Honourable Sirs, to offer you my 
services, in any manner your wisdom may think proper to 
direct my experience in your sugar trade in this country. 

I have the Honour to be. 

Honourable Sirs, 

Your devoted and 

Obedient humble Servant, 

W. FITZMAURICE' 

Calcutta, January 29, 1793. 


FINIS. 
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Vabious works kayo been published in India on Gar* 
dening or Horticulture ; but as yet none have appeared on 
the important subject of Agriculture properly so called* 

The present work is intended to meet a want much felt, 
and as it will supply ample information on all subjects cons 
nected with Agriculture, it will be found of use and assist¬ 
ance by the Officers of Government. To the British Capi« 
talist and Indian landed Proprietor, the Tea, Cotton, and 
Sugar Planters of ludia, it will be a desideratum. 
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PART FIRST. 

Chapter First. 

The Grain-producing soils of India under assessment. 
—■Rich soils, Ten, Sugar, Coffee, Tobacco, and Cotton, soils. 
•—Soils fertile with and without manure.—Peculiar or Spice 
soils, Lake or sub-aqueous soils, Sterilized or “ Kuller,” and 
“ Rkae” soils capable of Reclamation.—Barren soils. 


Chapter Second. 

On Manures best adapted for each description of soils* 
and the crop to be grown on it.—This will include mineral, 
metalic, alkaline, vegetable (green and dry,) animal and 
farm-yard manure, also composts. 



PART SECOND. 

Chapter Third- 

Sugar and Cotton cultivation, Indian and Exotic. 


Chapter Fourth. 

Tea, Ginger, Potato, Arrowroot, Indian Trufle and 
Scarlet Bunner, Bean. 


PART THIRD. 

Chapter Fifth. 

Wheat, Barley and Oats of India.—Wheat’s Barley— 
Bigg, and Bye of Europe, not yet cultivated in India. 


Chapter Sixth. 

Bice, Indian Corn, Maize and Millet. 


PART FOURTH. 

Chapter Seventh. 

Fibres, Hemp, Jute, Flax, Chiua Grass or Biiae. 


Chapter Eighth- 

Oil Seeds.—The Mustard Seed of Scripture.—Castor, 
Common Mustard, Sesatnuni, Sun Flower, Colza, and other 
Oils ; an 1 how they are to be purified for sale as Colza Oil. 



PART FIFTH. 

Chapter Ninth. 

The Cultivation of the Plantain for food, and as a pre 
caution against Famine. Tain (West Indian) and Swee 
Potato crops. The smaller Yams of India, the Singhara 
or Water-nut of Tudia and Cashmeer. 


Chapter Tenth. . 

Boot crops; Turnips, Carrots, Beet, Mangold Wurzel, 
Jerusalem Artichoke, and how to dry them for future use. 


PART SIXTH- 

Chapter Eleventh. 

Pea, Gram, Dali, and Bean Crops, and how to make the 
vegetable Cheese of China, from Pea of Gram flour, as an 
.article of food. 


Chapter Twelfth. 

Fodder, Indian Corn, Maize, Millet, Wheat and Barley 
Straw, Pea Gram and Bean Straw, Hay green Fodder, the 
Sun-flower, Guinea, and Demon Grass, Clovers, and 
Lucerne, Tares. 




PART JFTttST: 


CHAPTEBI. 

THE GBAIN-PRODTJCIlfG BOILS OF INDIA UNDER ASSESSMENT. 
—RICH SOILS, TEA, SUGAR, COFFEE, TOBACCO, AND COTTON 
BOILS—SOILS FERTILE WITH AND WITIIOUT MANURE.— 
PECULIAR OR SPICE BOILS—LAKE OR SUB-AQUEOUS SOILS. 
—STERILIZED OR kuller AND i'hae SOILS CAPABLE OF RE¬ 
CLAMATION—BARREN SOILS. 

1. What is Agriculture? 

Agriculture is the husbandman’s occupation, and the 
nrt of cultivating the soil to the beat advantage, so as to 
enable it to produce the finest and largest crops, of every 
description, at the lowest cost, and without exhausting 
and impoverishing the land. 

2. Mow is it practised in Mindoostan or India ? 

In the most primitive and least remunerative form, 
the ignorance and superstition of the people causing 
many of them to look upon a bountiful harvest as the fore¬ 
runner of approaching calamity, or death, only to be avert¬ 
ed by giving away all grain and produce above the ordi¬ 
nary maximum. Hence any improvement in agriculture 
is carefully eschewed, and the people remain in a state of 
abject ignorance and squalid poverty. 

3. Is this poverty of the Agricultural classes of modern 
or ancient date ? 

If the Gentoo Laws, and Brahminica! writings, looked 
upon as scriptures, are to be believed, the poverty of the 
ryot or cultivator dates from the earliest periods of Brah- 
minical ascendency; for we are told in the laws of Mee-noo, 
which were first translated into English by Mr. Halhed in 
1775, that upwards of four thousand years ago, the ruling 
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sovereign “ Neitnum,” died and was succeeded by his son 
“ Beiu” whom the Brahmins slew, for despising caste pre¬ 
judices, and put his son “ Perthoo,” on the throne. This 
King asked the Brahmins,—“ Why are the ryots of the 
kingdom in poverty ?” and they replied,—“ On account of 
the sins of your father, and for which reason also, the fruits 
of the earth are produced in less plenty, and the ryots also 
are stricken with poverty.” 

4. Who was Meen-noo ? 

He was a Brahmin, and as this race is said to he 
descended from the Patriarch Abraham, by his second 
wife Keturah. the ancient laws of Canaan may have been 
introduced into India by him. The name Meen-noo means 
Pish God, and is the Sanscrit for the Prophet Noah. The 
first chapter of these Laws of Meen-noo is devoted to 
the subject of lending and borrowing money at compound 
interest. The ryot or cultivator generally belonged to the 
Sooder caste, and was accommodated with money on the 
following terms viz : “ If a loan be granted to a man of 

the Sooder caste, in that case, when the Brahmin pays 
interest one rupee, the Sooder shall pay two rupees eight 
annas ; in the place of one rupee two annas, he ahall give 
two rupees Ihirteetmnuns ; and instead of two rupees, he 
shall be charged five.” 

The poverty of the ryot is thus fully accounted for. 

5. How is the condition of the modern Boot to be ameli¬ 
orated and his ignorance and poverty removed ? 

By giving him instruction in Agriculture, nnd placing 
it in his power to borrow money at a reasonable rate of 
interest, say twelve per cent simple interest instead of 
37£ per cent, the present rate. 

<>. Who is to provide this money ? 

In times of scarcity the beneficent Government of 
Iudia lends money to its ryots free of cost. But if any 
particular description of crop is desired to be grown, the 
merchant or purchaser advances the funds. Thus if India 
is expected to supply Euglaud with cotton, the wealthy 
cotton mill owners, and members of the cotton trade, 



should provide the money and introduce improvements 
and manures, so as to preserve the soil from injury and 
exhaustion. The European capitalists might deposit their 
cash in the Government Treasury, leaving it to the Col¬ 
lector to make advances on a modification of th# tuocavee 
system already in force. The capitalist would receive five 
per cent for his money trom the Government as landlord, 
the ryot would borrow at twelve, and a sufficient margin 
would be left to cover expenses and yield a profit.—The 
crop would belong to the ryot who would sell it to the 
best advantage on the spot. 

7. How many kinds of soil are there in IndiaJ 
Officially five, three of which are represented by their 

quality or the numbers,.1, 2 and 3, barren and waste. 
But, properly speaking, India possesses a greater variety 
of soils, than any country but China, for it has Toa, Cot¬ 
ton, Sugar, Spice and Tobacco soils in addition to the soils 
met with in Europe. 

8. • Describe the soils indicated by comparison of numbers, 

giving their common Muropean names ? 

Wheat, Indian Corn, and other grain producing lands, 
named after such crops, come under the first, as also does 
Sugarcane land. Light soils, such as produce inferior 
grain, and pulse crops under the second, and sandy Boils 
under the third. There are also very rich soils, fertile 
soils which have become sterile, and absolutely barren 
soils. 

9. What is a rich soil ? 

A rich soil generally contains five per cent, or one 
twentieth of its weight of Organic matters, in combination 
with clay, sand, iron, lime, maguesia and certain other 
fertilizing substances. 

10. What is meant by organic matter and how is it dis¬ 
tinguished from the inorganic or opposite part 7 

All substances, when set on fire burn, that portion 
which burns away in the fire is called the organic part, 
whilst that which the fire enunot consume, is known as 
the iuorgauic or mineral part. 
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11. Do plant« draw much of their organic food from the soil ? 

Ten, the healthy growth of the plant renders this 
process necessary, and the quantity drawn off from the soil 
is always^onsiderable, and it varies with the hind of plant, 
the description of soil, and with season and climate. 

12. From whence do plants derive their inorganic or mineral 
part t 

Exclusively from the soil, and the animal from the 
plant, whilst the soil derives it from the rocks from which 
it has been formed. 

13. In what proportions does this mineral matter generally 
appear in plants ? 

The dried Tobacco leaf contains twenty-five per cent, 
or one quarter of its weight of mineral matter, which will 
remain after the leaves are burned to ash ; other plants 
contain less, but five per cent of ash is about the average 
left by dried plants; whilst dry wood will seldom leave 
more than half a pound of ash, for every huudred pounds 
burned away. 

14. In JXindoostan, where are the richest soils to he met with ? 
The richest exist in the wooded portion of the Hima¬ 
layas ; that near Simla has produced immense Potato crops 
for the past quarter of a century without being manured. 
The Dhoon or piedmont of these mountains has a soil 
nearly as rich, and the black cotton soils of the Deccan 
are the next in a peculiar description of richness. 

15. What do you mean by a peculiar description af richness f 
I mean that it is rich in fertilizing mineral matter but 

poor iu organic or vegetable matter and that if not pro¬ 
perly manured, it will year by year, produce less cotton, 
and ventually cease to do so altogether. By analysis it is 
found to contain in one hundred parts of soil—silex 48-2, 
Alumina 20 3, Carbonate of Lime 16, Carbonate of Magnesia 
10 2, Oxide of Iron 1, Water and Extractive or Organic 
matter 4 3. It is therefore rich iu Carhonates, which sup¬ 
ply Carbonic acid gas to the roots and rootlets of growing 
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plants, but poor in ir.on, which renders these Carboualesmore 
freely soluble in water. The poorness of this soil in vege-. 
table matter is also remarkable. But as both these sub'* 
stances can be replaced in the soil by proper manuring, the 
Cotton lands of India may be safely considered as in* 
exhaustible. 

10. Can you give an example of a peculiarly rich European 
Soilf 


Yes.—The soil of the Flower Farms of Orasse in the 
lovely Cannes valley is, probably, one of the richest, as the 
subjoined analysis will show :— 


Components. 

Cannes 

Valley 

Soil. 

Deccan 

Cotton 

Soil. 

Silica and Sand 

80000 

482 0 

Alumina 


2030 

Silicate of Alumina 



Silicate of Magnesia 

8-50 


Orgauic Matters 

2230 

*43 0 

Carbonate of Magnesia 


102 0 

Carbonate of Lime 

6-80 

160 0 

Sulphate of Lime 

5-80 

• • • 

Phosphate of Lime & Magnesia 

5.60 

• •• 

Potash Suit 


• • • 

Soda Salts 


... 

Carbonnte of Iron ... 

nffif 

100 

Carbonate of Copper ... 

HHpvu 

» e o 

Manganese and Iodine 

... 

• • • 

Loss during Analysis 

1660 

... 

Totals, ... 

1000-00 

10000 


* Including water—of which the other has none. 


If ladies and gentlemen who have have a passion for 
flowers, would imitate the above soil, which can be very 
easily done, they would And it in their power to grow the 
most delicate and loveliest flowers to perfection, which can 
never be attained under the present system. 
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Bkcipr. 

To the slated quantity of clean sand, and alumina or 
potter's clay (chicknee millee), add the other components, 
and an artificial Cannes, flower soil, will be the result, with 
which fill the flower pots. 

From a study of the above analysis the pract ical farmer 
will not fail to observe that leaving out the sand and clay, all 
the other components nre fertilizers, which if added to 
Cotton Manure, and so applied to the land would make the 
Deccan (and similar) Cotton soil most productive. 

17. What is a Fertile Soil ? 

In the Plains of India all first class (No. 1.) soils which 
continuously grow fair crops, without manure, are naturally 
fertile soils ; second and third class soils are those which 
must be manured to remain fertile, and their productive* 
ness will depend on the portion of Mineral fertilizers 
present in each description of soil. 

An inspection of the subjoined table will show, that ns 
the fertility of a soil depends on something else besides mud, 
it would be desirable to know, by analysis, what a soil con' 
tains, before granting a long or 30 years’ Lease. 

For example, a first class Indian soil, (under correspond¬ 
ing rent) from constant cropping, without manure, has be¬ 
come impoverished, and the holder, on the fact of harvesting 
low crops for several years, wants to retain the laud for 
another 30 years if his petition for a lower assess¬ 
ment is granted. If he gets it, all he has to do, is to 
manure the land, and the State suffers accordingly. But if 
there was an Analysis, to refer to, the Settlement Officer 
would say,—“ The Government insists on high cultiva¬ 
tion (which includes proper manuring), aud higher rent.” 
“ If you decline, the land shall be placed under Khcm 
management, be made to yield the higher rent, and then 
be leased to the highest bidder, who will be uuder stipu* 
lation to keep the land in proper condition.” 

Lands fertile with manure, and which may be decried, as 
unproductive from other causes, if first put in order by 
suitable manuring, and then placed uuder Kham manage- 



( 7 ) 


ment, could twelve months after be leased at full rateR. 
In fact in a country so rich in manures, and so well provided 
with Canal irrigation low cultivation should never be per* 
uiitted. 

Composition of Soils of diffeuentdecibees of Fertility. 


Components. 

Fertile without 
Manure. 

Fertile with 
Manure. 

Barren. 

Organic matter 

9700 

50-00 

40 00 

Silica (in the sand and clay), 

648 00 

833 00 

77800 

Alumina (in the clay) 

57 00 

5100 

9100 

Lime . 

5900 

1800 

4-00 

Magnesia ... 

8 50 

800 

100 

Oxides of Iron 

6100 

30 00 

8100 

Oxides of Muuganese 

100 

300 

0 50 

Potash . 

200 

trace. 

trace. 

Soda ) chiefly as common 

/ 4 00 

trace. 

trace. 

Chlorine ) Salt ... 

| 2 00 


• • ■ 

Sulphuric acid 

200 

0 75 

trace. 

Phosphoric acid .. 

Carbonic acid combined with 

450 

1-75 

trace. 

the Lime and Magnesia ... 

40 00 

4-50 

trace, 

Loss . 

1400 


450 

Total .. 

1000 00 

1000 00 

1000 00 


“ The soil of which the composition is given in the 
first column, had produced crops for 60 years without 
manure, and still contained a sensible quantity of all the 
substances required by plants. That of the second column 
produced good crops when regularly manured, it was in 
want of three or four substances only, which were given to 
it by the manure. The third was hopelessly barren,—it 
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was in want of many substances which ordinary manuring 
could not supply in sufficient quntity." —(Pkofessob John- 
btov.) 

18. What do all soils principally consist of ? 

They principally consist of sand, clay and lime, and are 
scientifically divided into sandy soils, stiff clay soil, and 
calcareous soils. 

19. JIow would you distinguish these soils from one another ? 
If the soil contained much lime, it. would be a calca¬ 
reous soil, like that of the Deccan. If more clay than 
eaud, a more or less stiff clay soil, but if the sand prepon¬ 
derated, I would call it a sandy soil. 

20. “ But if the soil contained two or more of them in large 
proportions how would you name it i" 

“A mixture of sand and clay with a little lime, I would 
call a loam; if much lime was present, 1 would call it a 
calcareous loam ; and if it were a clay with much lime, I 
would call it a calcareous clay.”—(J ouhston.) 

21. What is a Sugar-cane soil ? 

The black cotton soil of the Deccan, and similar calca¬ 
reous soils, wherever existing, may on being properly 
manured, be exalted to the position of natural sugar-cnne 
soil, which is a brick loam (as in Jamaica, and the West 
Indies^ extremely rich in lime and vegetable or organic 
matter, and contains very little salt, the presence of which 
is as injurious to sugar-cane, as it is to the sugar beet of 
Europe. 

22. In selecting land for sugar-cane, how is the planter to 
determine its quality, or fitness, for growing sugar-cane 
profitably ? 

If he has no analysis to guide him, by testing a small 
portion of the soil, and subsoil, with diluted sulphuric or 
muriatic acid, or with strong vinegar. If the sample under 
trial effervesces, it will bear good sugar crops, but other* 
wise the ordinary low produce can only be expected. 
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23. If the description of land on which sugar-cane is now 
generally grown by the Zemindar and Syot, was manured, 
would it yield letter crops it 

Most decidedly. The proper manure for sugar-cane is 
very cheap, and if applied to sueh laud, in sufficient quan¬ 
tity, would make if produce an abundance of canes, rich in 
saccharine juice, from the plant canes, and the railoon crop 
would bo rich in proportion. In Jamaica, in very fine 
seasons 2i Ions (about G7i maunds ,) of sugar per aero have 
been obtained. 

In India, such a return has never been heard of, but with 
plant canes suitably manured, and irrigated, there is 
nothing to pievent the Zemindar from attaining similar 
results. 

21. What is a Tea soil ? 

In India ten soils exist at elevations of from 1,000 to 
G,()00 feet above the level of the sea, and they are remark¬ 
able for containing much iron and Very little lime, with 
potash in larger, and soda in smaller quantity. The pre¬ 
sence of manganese is one of the peculiarities of these 
soils. 

25, If the Tea soil is found to le inferior, is it possible to 
exalt or improve its quality, and how ( 

Yob- In the Himalayas, decomposing rocks are constantly 
met with which contain much iron, ns also manganese 
and their application to the soil would permanently im¬ 
prove it. The black Muck hole of the hills, as also the 
blue, contain both these substances. 

26. It hat is the difference between a Tea soil and a Coffee 
soil ? 

A codec soil contains Very little iron, and no manganese. 
It is rich in limes, magnesia and potash, and quite deficient 
in soda. 

The subjoined analysis will show the reader that, the 
mineral matters present in tea, coffee and cocoa, must lmve 
been present iu the soil iu considerable quantity, to be 
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found in different parts of the plant. It is more than pro* 
table that the inferior quality of certain Indian teas and 
Coffee berries, is owing to the deficiency of certain impor¬ 
tant mineral matters in the soil, which if ascertained, and 
added to the proper description of manure, would supply 
the component needed, and so improve the quality of the 
leaf and berry. 


Constituents of the Ashes of 


Components. 

• 

' 

08 

u> 

H 

o *>7 
sii 

•;gS 
£ o-Z 
= 03 tJ 

HI —' 

© 

Sa 

o 

O 

*5 « 

§ 5a § 
.2,0 a 
oV S 

o i - 

I4£ 

Cacao Beans, Guay 
nquil Cacao. 
(Zedeler. 

Potash 

• • • 

47-45 

51-45 

3714 

Litne 


124 

3 58 

•2-88 

Magnesia ... ... 

• #« 

6o4 

8-07 

15-97 

Peroxide of Iron 


3-20 

0 25 

010 

Phosphoric Acid 


9 88 


3965 

Sulphuric Acid 

• •• 

8 72 

401 

153 

Silicic Acid ... 

■ • • 

2 31 

0-73 

017 

Carbonic Acid 

• • ■ 

1009 

20 50 

Nil 

Oxide of Manganese 

• •• 

0 71 

Nil 

Nil 

Chloride of Sodium 

• a i 

3 62 

1-98 

106 

Soda . 

• •a 

5 03 

Nil 

Nil 

Charcoal aud Sand ... 


109 

0-49 

Nil 

Total ... 

... 

100-27 

100 08 

9910 


Pew people think when enjoying a refreshing cup of 
tea, coffee, or chocolate, that they are actually re-building 
their bodies out of the restorative materials furnished by 
the soil, and that variations of quality depend not on the 
manufacturer, but upon the soil. Yet with these facts 
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before us, little attention is paid to the constituents of the 
soil, and less to the components of the mauuro used. 

27. What is a Tobacco soil ? 

All soils which are extremely rich in iron, lime and 
organic matters, and are of a red, redish brown, or liver 
colour, may be called natural tobacco Roils. They will also 
grow superior opium crops. But without proper manur¬ 
ing, the best soil will not produce superior tobacco, 
because the soil cannot supply the large proportion of 
ammonia needed by this plant. The ammonia derived from 
porcine rnatiure, will give the finest variety of tobacco a 
disagreeable taint. 

28. May not ordinary fertile soils be made to produce good 

Tobacco ? 

Yes. There is not a garden in India, in which supe« 
rior Latakia, and Havaunah tobacco, could not be annually 
produced by proper culture. It is just as easy to grow 
good cabbages, as well as tobacco, and a tnnllee once pro¬ 
perly instructed, would effect a very considerable saving iu 
n smoker’s tobacco bill. 

The subject is fully discussed in the next'chapter- 
29- What are Spice soils ? 

The Cinnamon soil of Ceylon, is probably the most 
peculiar of spice soils, the next iu value is the cardamom 
soil of G-uzerat. An analysis of this soil would be of great 
value, as it would enable the practical agriculturist to outer 
on this highly profitable cultivation. Similar information on 
the blaclcpepper soils would be a desideratum. 

90, What do the Natives of India call a Barren soil, 

and can such Zand be turned to any use i 

The barren soils of India are generally called Oosur, 
and being very often hard indurated clay soil, neither weed 
nor plant will grow on them. Such lauds are by no means 
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without their value, inasmuch as a largo tank if excavated 
in Oosur soil would hold water most admirably, and by 
supplying the means of irrigation, would greatly inoreaso 
the value of the arable land, which begins where tko Oosur 
ends. 

31 What is a Stcrelized soil ? 

In various parts of Upper India the surface soil is 
productive, whilst the subsoil contains large quantities of 
saline matters. When such lands are highly irrigated 
these sterelizing matters are drawn to the surfaeo by 
capillary attraclion and appear as an efflorescence. 

The sterelizing salt is called Khac in the North 
Western Provinces, and Kullur in the Punjab. 

I am indebted to a medical friend for the subjoined 
interesting information on Ihe subject, and I believe it will 
be found to agree with the Punjaub Official Ileport on Iihac 
and .Kullur lands :— 

“ Here are some of the Analyses (London) of llhae 
soils, in connection with one of the Canals.” 

TABLE NO. 1. 


Rhae S.oin 

SPECIMEN-. 

No. 1. 

No. 9. 

Sand and undecomposed Silicates 

Silica combined . 

Soluble matters dissolved bv Acids 
Water . 

••• ••• *M 

5700 

13-60 

23-86 

5'54 

57 33 
1672 
2046 
5-50 

Total . 

100 00 

10000 
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TABLE NO. 2. 

Saline matters dissolved (from No. 0) by Water. 


Components. 

QUANTITY, 

Common Salt . 

36228 

Sulphate of Soda . 

34642 

Carbonate of Soda . 

28-674 

Peroxide of Iron and Alumina 

0 092 

Lime. 

Trace. 

Nitric Acid .. 

OO'OOO 

Magnesia . 

00 000 

Organic Matter . 

00 3C4 

Total, ... 

100000 


“ A rbae soil is of course impregnated to a consider¬ 
able depth. The analyses I made were of the efflorescences. 
Those contained principally, and in nearly similar propor¬ 
tions, the highly soluble salts of the stream waters of the 
district (Peshawur), being, principally, chloride of sodium, 
sulphate and carbonate of soda and some sulphate of mag« 
nesia, traces of organic matter, and in some places (as 
graveyards, old sites of villages) of nitrates.” 

“ Here is another table showing the law of impregna* 
lion, according to depth. 
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TABLE NO. 3. 

Solid Saline Residue in 1,000 parts. 



Dried at 


NeAE THE CAITAIi. 

2300 

Ignited 


Earh. 


Surface. 

2-796 

2403 

2»feet deep . 

1-638 

1-535 

4»feet deep . 

0-720 

0-605 

6-feet deep ... . 

1-165 

0 984 


TABLE NO. 4. 

At 5,000 Yards from the Cannl. 
Solid saline Residue in 1000 parts. 



Dried at 


Depth. 

230 Q 

Ignited. 


Farh. 


Surface... 

31-280 

30873 

2-feet depth 

3784 

3611 

4-feet depth 

5179 

4-919 

6*feet depth 

7 045 

6934 

“ So you see the singular law, chat the saline 

impregna- 


tion is a maximum at the surface, passes through a mini¬ 
mum at a short distance below the surface, and again rises 
further down; as far as Z remember the subsoil water in 
these cases was only about 6 feet below the surface.” 

A reference to table No. 2, will show that, rhae consists 
of three saline substances, of which two are fertilizers, and 
one a sterelizer. If there is more than two per cent, of 
common salt, in any soil no grain crops will grow on it. 
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To Uie Practical Agriculturist, Mi© rhae soil would yield 
a large supply of saline manure, for if the common salt be 
separated by crystallizulion, the sulphate and corbonate 
of soda would become available for use- The Tnbles 3, 
and 4 nIiow that the rhae is at its minimum between two 
and four feet of depth, and it thus becomes quite feasible 
to reclaim all lauds so sterilized, making the sale of the salts 
pay towards the ex ponces of reclamation. The presence of 
lime in the soil would interfere with tho passage of coins 
inon salt to the surface, and as long ns this slerelizer was 
kept out, full crops of turnips, rape and oil seeds might be 
grown on the land, till it was sufficiently sweetened to grow 
oats, and subsequently wheat, and other grain crops. One 
hundred mnunds of slaked lime, or chuimm, would be re- 
quired foreach acre of sterilized land. Lime and clay enter 
into combination, and in a few years the lower subsoil 
would set, and so render it almost impossible for the salt to 
pass through. I scarcely feel myself at liberty to enter 
further into the subject of reclaiming such lands, on account 
of its being a departmental question. But it is quite clear 
that tho more a porous Roil is washed, without being limed, 
the hotter is it prepared for re-impregnation with saline 
matters, derived from the deep subsoil, in contact with 
water. If however the laud be limed before being inuuda* 
ted, every particle of lime dissolved (that is, one grain for 
every six hundred grains of Water,) will act, in sinking 
downwards, upon the corresponding quantity of alumina, 
and muriate and sulphate of soda, forming respectively 
muriate and sulphate of lime and a calcareous clay, lienee 
it followR that, by using lime, a perfect, barrier may be 
made, which will allow the surface water to pass through 
the soil, leaving its lime behind, whilst the lime, in its turn 
will attack the salt, as soon as it begum to rise, and slay its 
progress upwards. 

32. Wh it am lake, or subaqueous soils ? 

The beds of Indian lakes, mid jlieels, possess soils remark* 
able for their richness in fertilizing matters ; so much so, 
that fields and lands in their vicinity, are often manured by 
the applicatiou of such soil. The ricluiesB is caused by this 
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soil being Ihe grave of counties* millions of infusoria, and 
the final resting place of the vast hordes of organic life 
whose world is water. 

The ninghara or water nut, (trapa bispinosa, Box,) grows 
to perfection when once planted in such sub-aqueous soils- 
This nut, like the potato, is an annual, but unlike it sows 
aud extends itself without human interference. 

The lake of Cashmeer, 5,000 feet above the level of tho 
sea, supplies a crop of water nuts, sufficient to feed 30,000 
people for five months, and yields a revenue of over £10,000 
a year. 

The fresh water lakes of Great Britain, aud Australia, 
might be made to produce an inexhaustible supply of very 
palatable, nourishing food, if this nut was introduced. 

Tho fresh or green nuts, are very wholesome and nice to 
eat. When ripe and boiled, they afford vegetable food, 
more nourishing than potatoes, and when sun dried, and 
ground, they produce a flour which will make bread, por¬ 
ridge, cakes and confectionary. 

In concluding this chapter, I would respectfully wish to 
point out, that the great fresh water lakes, recently dis« 
covered by Grant, Speke and Livingstone in Africa, if oven 
sparingly sown with the singhara, of India and Cashmeer, 
would in time, aud for ages to come, feed a vast population, 
whilst, by its means, the want of food so much feltiu Africa 
would be speedily supplied at an insignificant outlay. 

The production of cheap cotton depends on cheap food, 
and what can he cheaper than a nut, which grows luxu' 
riantly on the surface of water, and which, when dried, will 
keep good for years. 

If this singular nut is found to grow in America, its 
lakes will supply first class food for feeding stock, at the 
lowest possible cost, whilst its introduction into Australia 
will make the surface of lake Alexandria, a source of 
considerable wealth to the Government of that colony. 
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CHAPTER IJ. 

MANURES. 

The subject of manuring land is one of vast impor¬ 
tance to the Agriculturist. Tito labors and scientific 
researches of Professors Liebig, Johuston and Stephens, 
have definitely established the fact that, in order to secure 
the permanent productiveness of land, more plant food 
must be put into the soil than is annually taken out of it 
by the crops raisod and harvested thereon. 

The agricultural population of the Himalayas have 
received this important truth from their ancestors, and 
have, for ages, cultivated their terraced plots and fields 
without suffering any loss from failure or diminution of 
crops. 

The Pnharee zemindar feeds his cattle on highly 
nourishing leaves gathered from the trees of the forest, 
and, as his cattle and sheep graze at their pleasure on 
the rich and juicy grasses of (lie Hills, an ample supply of 
farmyard manure is always at his disposal, and he greatly 
increases this supply by the leaf bedding he provides for 
his cattle, who, by trampling it under foot, mis it up with 
the solid and liquid manure produced by them. But this 
is not all: the Paharee, as a rule, only gathers or harvests 
the ears of corn, leaving the straw of his rice, wheat and 
barley in the field; and when it is quite,ripe and dry, he 
sets the standing straw on fire and so restores to the soil 
nearly the whole of the mineral matter withdrawn there* 
from by the growing crop. The only portion of mineral 
matter permanently removed from the Boil, varies from 
two to five per cent, being the proportions present in the 
grain of wheat and the husk of rice. But as he has put 
far more mineral matter into the land than he takes 
out of it, the same field has for centuries yielded him a 
never failing harvest. Thus the Paharee, without being 
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aware of the fact, demonstrates, by his practice, the 
soundness of the views put forth by the great Professors 
of Europe, who have raised Agriculture to the position 
of a science. 


The zemindars and ryots of the plains would imvo 
followed in the footsteps of the hillman or highlander, if he 
had the power to do so;but as he is obliged from necessity 
to use his farmyard manure as fuel, and to feed his cat tle 
on straw and Indian-corn stalk, he has only nn ash heap to 
supply him with mnnuro. During the rains he cannot dry 
his cowdung cakes, and his farm-yard manure, exposod to 
the weather, is partly washed away ami part is absorbed by 
tbe soil uuder the dunghill, and that which remains is of 
little value, as the important parts, being soluble, have beeu 
allowed to run to waste. The poverty of the ryot puts it 
out of his power to make a shed for his farm-yard manure, 
and he suffers accordingly. The tilth accumulated in the 
village dostroys his health, whilst the want of it renders 
his fields loss productive ; but theso things would cease if 
the l'uccavce advance system was extended to the ex¬ 
cavation ofmauuro pits, outside the village, into which 
every thiug should be thrown, daily trodden clown, and 
strewn over with dry earth, the contents of the pit being 
protected from the rains by a thatch or chuppcr. The 
value of farm-yard manure made in open and covered 
pits will be better understood when it is known that Lord 
Kiuimird of “ Inchlure," caused two parts of the same field 
to be dressed with equal parts of farm-yard manure, made 
respectively in covered and uncovered pits. 

The produce of the land bo manured was as follows, viz. 


Pro.lnce. 

Potatoes 

Wheat 

Straw 


Covered. 

Ilf tons 
54, bushels 
215 stones 


Uncovered. 

7k tons 
42 bushels 
156 stones 


Difference. 

4f tous 
12 bushels 
59 stones 


These facts speak for themselves, and show that health 
and money follow in the wake of good husbandry ; for 
the manure boing accumulated under cover, tbe genera* 
tion and diffusion of noxious gases by solar action or 
decomposition is prevented, and the health of the com- 
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muiiity secured, whilst evaporation being reduced to a 
minimum, valuable components remain fixed in the ripen¬ 
ing manure. A covered village manure pit is therefore 
as much a necessity to a village, as a burying or burning 
ground for the dead. 

A manure pit may bo of any size, but it is better to 
have several moderate sized pits in preference to a large 
one, as the expense is greatly increased, without an ade¬ 
quate return being secured. A pit forty or fifty feet long, 
ten wide, and eight deep, may be made fora very moderate 
sum. The actual excavation need not exceed four feet, 
for by making use of a Pise frame, a beateu clay wall may 
be construcled all round the pit., with the earth, as dug 
out, thus giving four feet of solid Pise Wall, and four feet 
of excavation. 

It would be advisable to have a large sized gumla or 
half a cask sunk in the middle of the pit, with tile-covered 
cross drains leading toil, so that all liquid matters might 
run into the cask, or gumla, and be daily bailed out and 
sprinkled over the drying manure. The urino of the 
cow and horse should also be used in this manner, and 
will add to the richness of the manure. 

The bed of the manure pit should be levelled and well 
beaten down, aiid if kunkur, or road metal be available, 
a very good floor would be socured, if a little dry lime 
was strewn over the surface before it was wetted and 
beaten down. The roof or thatch thrown over the pit 
should be open at both ends, and be raised at least 
eighteen inches above the Pise walls on blocks of Pise 
work made at intervals of three feet, so that free circulation 
of air may take place, 

A Pise frame is simply a large brick mould which 
takes to pieces, on pulling out four pegs which keep it 
together. The handiest size is six feet by eighteen inches, 
by nine inches internal measurement. The planks used 
should not be less than 2^ inches in thickness, though three 
inches is to be preferred, as such planks do not give or bend 
when the beating down commences. 
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Four mallets—round at one end, and two indies 
square at the other—will have to be provided. These 
mallets should be between ten and twelve indies in length, 
and not moro than four inches in diameter at the round end. 
The squared end is for driving the clay into the corners or 
angles of the frame. 

To use this frame, set it up wherever a wall has to be 
built, and fill it with fresh dug clay to the depth of four 
inches, and beat it down with the mallets, (a little water 
may be sprinkled over the day if it is dry,) and as soon as 
the mass is homogeneous, add more day and so repeat the 
operation till the mould is filled. Next drive out the four 
pegs, and take the frame to pieces, and set it up again 
and make a second piece of Pise wall, which, on the end 
piece of plnnk being taken out, will be three inches distant 
from the first block. This space is to be filled up with made 
clay, put in by the hand, and rammed down with a stout 
bamboo, or bit of a pole. When this operation is over 
we obtain a piece of Pise work, 13£ feet in length, and 
so on for any length. A second course is to be laid over 
the first, and the work continued till the desired height 
is obtained. The value of Pise work in addition 
to rapidity of construction, is its extreme cheapness, strength 
and finish, for in spite of the coolies employed, who know 
nothing of building, the walls will always be perpendicu¬ 
lar, parallel to each other, and of one uniform thickness. 

In the Simla Hills, the Sana's Palace aud Town of 
JDhamee is so built. 

The manure pit being finished, all the farm-yard ma¬ 
nure and litter, should be daily thrown therein, and be 
trodden down either by men or cattle, and this process 
repealed till the pit is full. 

The value'of farm-yard manure, depends on the richness 
of its components in fertilising matters, and it should be 
remembered as a rule, that the droppings of dogs, pigeons, 
and poultry of every descriptiou is infinitely richer in 
iron and the food phosphates, than the dung of the grass 
fed village cow, bullock and buffalo ; therefore, bone dust, 
and any of the above, if added to poor manure, will improve 
its quality. 
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The droppings of sheep, goals, and camels should be 
•.epfc in a separate pit; but all equine manure, and stable 
Jitter should be stored in the main pit. 

All dead animals should be carefully buried, and if 
quick or slaked lime be obtainable, it should be strewn over 
the carcase, to which it will adhere if the dead animal's 
Jude, or flesh if the hide has been removed, is slightly wet¬ 
ted with water. The carcase should then be covered over, 
and protected from the attacks of wild beasts. Tho pit 
when opened will be found to contain a skeleton and earth 
and mould, very rich in auitnal or fle«h manure. 

This should be taken out, and added to the sheep 
manure pit. 

The bones of the skeleton should be broken into small 
bits, oneinch, or one and a half inch pieces, and these should 
be made into manure as follows, viz. : 

Bone Manure. 

Pill a one dozen case, wi th broken bones, and toss them 
into a small pit, and add half that quantity of sand or soil, 
and so proceed till all the bones are used up. 

Then moisten the mixture of bones and soil, with cold 
water, and turn it all over, twice or thrice, and cover the 
pit or hole with a mat, or straw . “ jhamp.” In a short 
time the bones will ferment, and heat, and gradually crumble 
down iuto a fine powder, which must be stored for future 
use. 

Bones consist of gelatine or glue and bone-earth, and 
this latter is a compound of phosphoric acid and lime. 
According to Professor Johnston, “ 100 lbs of bonesearth 
as it iB obtained by burning bones, contains 40 to 45 lbs 
of phosphoric acid.” This acid is artificially obtained by 
burning phosphorus in the air, and 227£ lbs of it, are pro* 
duced from every 100 lbs of phosphorus so burned. 

Phosphoric acid enters into combination with Soda, 
Potash, Lime, Magnesia and Iron, and forms their phos¬ 
phates. 

They are all present in our grain crops (rice excepted), 
in sugarcane, and grape juice, in clover, lucerne, and 
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rich grasses, as also in milk of every description, and, finally, 
in the blood and flesh of man, bird, beast, and fish. The 
value of a grain or cereal depends on its richness in these 
food phosphates, and the soil which contains (Item in 
abundance, produces the best of grain, grass, milk, clieese, 
and meat; and bonce it follows that poor and exhausted 
soils cause the degeneration of bone and muscle in both 
man and beast. Compare the bill man with the man of the 
plains, the hill pony with the tattoo » the wheat of the hills 
with that of the plains : in each case, the inferiority is owing 
to a deficiency in tho food phosphates ; and to make this 
good, suitable manures must be used. Of these, bone dust 
is one, and unburned kankur limestone, “ kunkur ” marl, 
and the soft shelly limestone, of the great Nujjufgurh jheel 
near Delhi, are the others. All these limestones contain 
magnesia, and phosphate of lime, and by being reduced 
to dust or powder they are at once available for use as 
manures. 

Those kunkur limestones when calcined and slaked, 
yield tho carbonate of lime, or chunam of the bazar, which 
is also a valuable manure for sour and sterelized lands ; 
such as the rhae and kullur lands of the Northern and 
other Doabs. 

To make Cold Carbonate of Lime Manure- 

Dig the “ kunkur,” and reduce it to powder or dust, 
and store it for use. This substance plays a most impor¬ 
tant part in the preparation of composts. 

Leaf Manure. 

In the Himalayas, during the months of April and 
May, the forest lands are covered with fallen leaves. If 
these leaves be collected, and watered with a weak solution 
of saltpetre water, they will soon turn into leaf mould ; 
and if this in its turn be moistened with a weak aqueous 
solution of sulphate of iron, a compound is obtained, which 
when mixed with farm-yard manure, will meet all the 
requirements of the tea planter. The proportions and 
other information will appear under the head “ Tea.” 



( 7 ) 


Squeezed Sugarcane, or Megass Manure, 

Winterer may be (lie quantify of. sugar in lOOibs of 
sugarcane, one-third of that quantity remains in the 
squeezed cane, or megass, which is used as fuel. If this 
sugar could be extracted, every 101 £ lbs of megass would 
he found to contain 45 pounds of carbon, (or plant food,) 
and 50^ lbs of water. 

By Professor Ure's analysis 100 lbs of sugar consists of 
43 38 of carbon, and 56'62 of water. It is therefore ap¬ 
parent, that the megass contains a very large proportion 
of carbon, and is consequently well iitted for conversion 
into manure. 

It is slated in Doctor Ure’s “ Dictionary of Arts/ Manu¬ 
factures and Mines,” that one acre of good land is reckoned 
to produce 5(5,673 pounds weight of sugnreano, which 
yields 3,477 pounds of tthecrah or pot extract., or in Indian 
weights CS3 maunds 16^ seers of cane, and 42 iimuuds of 
syrup. Their difference, 641 mairnds and 16.' seers, 
represents the quantity of megass available for fuel. These 
641 nuuiiids of megass when burned will leave 33 maunds 
9 a soors of ash or mineral matter ;and if from this quantity 
(1329J soors) three per cent (39'87 seers), or one maund be 
deducted for the vegetable alkali or potash, the remainder, 
or 32 maunds, 9-J- soers, is the amount of mineral matter, 
drawn out of the soil by the harvested sugarcane crop. 

It therefore stands to reason, that the acre of laud 
lias had 32 maunds of mineral matter removed therefrom 
and unless the loss is more Ilian made good, the land will 
yield but a poor return, when the rattoon crop is dug up. 
The growing plant derives its carbon, partly from the 
carbonic acid gas present in the air, and partly from the 
soil; hence the necessity for restoring carbon to the soil. 
By the present plan the 83 maunds of ash can only be 
restored to the soil, by converting the 26,598 seers (or 
53,196 lbs) of megass into mauure. The practical farmer or 
planter preserves 292| maunds of carbon, or plant food, 
from destruction, aud in addition saves all the mineral mat¬ 
ters which may be present therein. 
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The reader may verify this calculation by bearing in 
mind that every 102 seers of megass contain 45 seers of 
carbon. 

It will bo shown in due course, that by utilizing the 
megass in place of using it for fuel, sufficient manure of 
the best quality will be obtained, from one acre of sugar¬ 
cane, to put six acres of growing cotton under high culti¬ 
vation ; and as this important result will be attained with¬ 
out the aid or use of any farmyard manure, its value will 
be fully understood by the cotton planter. 

To prepare the Megass Manure. 

With a chaff cutter or chopper, cut or chop the 
megass as received from the sugar mill into two inch 
pieces, and allow it to dry. Next make a pit, sixteen feet 
long, ten broad, and two deep, and fill it to the depth of 
six inches, with chopped megass, which must now be well 
wetted, or watered with a solution of saltpetre. Then 
strew prepared pounded kunkur dust over its surface, and 
lay down a second course of dry megass, which water as 
before, and then a fresh layer of kunkur dust, with megass 
over it, and so proceed, till the pit is filled and has received 
the last covering of limestone dust, which is to be wettod 
with plain water. 

Throw a mat over the contents of the pit, and remove 
it every third or fourth day, when the entire surface of 
the heap is to be well sprinkled with water, say two or 
three mutswiks full ; the object in view being to keep the 
contents moiBt, as this produces decay. This process is to 
he repeated four or five times, at the above stated intervals. 
When the megass has been twenty days in the pit, the 
contents should be turned over with forks, and be well 
mixed together, be moistened for the last time, and be 
allowed to decompose for another ten days, when the 
manure should be stored in a dry cucha well with a thatch 
thrown over it. Tread the mannre well down, or beat it 
down with non-stampers. Proceed, as before, to make a 
fresh supply. 

It is to be understood that the chopped megass is to ' 
be stored for future use. This should be done near the 
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su gar works, and if the while ants are to be feared, the 
weakest solution of sulphate of copper dissolved iu water, 
if sprinkled over the drying mogass, will protect it most 
effectually from their ravages. 

To malcc the Prepared RunJcur Dust. 

Dig any quantity of Icunkur, and reduce it to pow* 
der in the same way that brick-dust is made from pottery 
and broken bricks. 


Weigh out thirty-two rnaunds of Jcunkur dust, or the 
same quantity of slaked lime, if the former is not procurable, 
and eight seers of the sulphate of iron, bazar name kussees. 

Have ready eight ghurrahs or water-pots, filled with cold 
water, and dissolve eight ounces, or } seer of sulphate of 
iron in each, and having previously levelled and spread out 
the heap of limestone dust, proceed to sprinkle thosolution 
of iron over it, till the eight ghurrahs are absorbed ; let it dry, 
and then repeat the dose as before, and so continue till 
the whole of the iron has been dissolved in water, and 
absorbed by the Jcunkur duRt. In this manner at leisure 
moments, any quantity of ferruginous lime may be pre¬ 
pared and kept for use. 

These thirly*two rnaunds of Jcunkur dust, or slaked 
lime, will suffice for 26,598 seers, or 663 rnaunds of 
megass. 

The megass manure so made will coutaiu, irrespective 
of water which is not taken into accouut, 


Of carbon, 

Of JcunJcur dust, 

Of saltpetre, 

Of sulphate of iron, 


rnaunds 292 0 
32 0 
2 16 
0 8 


seers 


Total mds-, 326 24 


This quantity of manure divided by six, gives 54 
rnaunds, or two tons, to the acre of laud under cotton. 

It is essentially a cotton manure, which farmyard 
manure is uot, and the fact is proved by the great produc- 



( 10 ) 


tion of leaves am! wood, but very little cotton from land 
manured. 


‘‘ The total constituents of cow dung are as follows, 


Water 
Woody fibre 
Animal matters 
Mineral Matter, 

Salt 0 08 

Sulphate of potash 0 05 
Sulphate of iitne 025 
Carbonate of lime 0 24 
Phosphate of lime 0'40 
Carbonate of iron, 

Sand and waste 


00-58 

2009 

258 


1 OS 
009 
028 


viz 


Total 100-00” 


(Dr. Uin. i 

The richness of cow dung in animal matter, and its 
poorness in carbonate of lime and iron, causes the cotton 
plant, when manured with it, to run into leaf and wood. 

Carbonate of lime supplies carbon to the sap of the 
cotton plant. Iron enriches the sap, and makes t he plant 
vigorous and productive. Potash causes the lime to 
dissolve freely, and so prepares it for the roots and rootlets 
of the plant, and the mineral matters present in the megass 
provide more iron, and all the phosphates. 

A reference to the analysis of cow dung will show> 
that in 400 graius of if, about one grain of carbonate of 
lime is present. The pound therefore contains seventeen 
grains. The hundred weight , 4 ounces, 156 grains ; and the 
ton, 5 lbs 7oz. 61 grs. 

Under these circumstances, it is simply impossible to 
expect an increase of cotton wool from cotton plants 
manured with cow dung. 

Sugarcane Manure, 

The sweet juice of the sugarcane is a perfect food, 
inasmuch as it contains an ample supply of carbon, gluten 
and mineral matter. 
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To restore liie thirty-two maunds of these inalier.v 
:aken out of the soil, by one acre of sugarcane, a compos! 
must be imulc of farmyard manure, bone dual, kunhar dust, 
iime or marl, saltpetre, and sulphate of iron, in proper 
proportions, which will he given under the head “ Sugar 
Planting.” 

It should he carefully remembered that nighl soil is 
never to be used for manuring either the sugar beet, or 
sugarcane, because this otherwise valuable manure contains 
a large percentage of culinary salt, or muriate of soda, and 
a very small quantity of salt is sufficient to interfere with 
the production of sweet sap in the cane; whilst its presence 
;n beet juice prevents that; sugar from crystallizing. 

Thjo Poppy being exclusively grown lor the SupjtKin. 
Government op Jniu.y, in Benares and Beliar, the per¬ 
mission of 11 is Honor the Lieutenant Governor of Bengal 
was sought and obtained on the subject of improving ils 
cultivation. 

The Opium manufactured in the Himalayas, contains ,>(! 
per cent more morphia than that of the plains of India. Thif- 
fact Was placed on record in (lie journal of the Horticul¬ 
tural Society of India, as the result of an official analysis. 

The commercial and medicinal value of opium depends 
on its richness in morphia, of which that of Smyrna con¬ 
tains fourteen per cent. The Opium of Persia and India 
is rich in narcotine, and poor in morphia ; hence its in¬ 
feriority, but with suitable manuring the former may be 
decreased, and the latter increased. 

All narcotics thrive in soils rich in potash and iron, and 
they require an ample supply of nitrogen for their full and 
perfect development. Nitrogen is present in ammonia and 
nitric acid, in the following proportions : viz., “ Fourteen 
pounds of nitrogen and throe of hydrogen make seventeen 
pounds of ammonia,’’— (johnston.) 

“ Nitrate of potash, or the saltpetre of commerce, con¬ 
tains in 100 parts 46‘55 of potash, and 53 45 of nitric acid’’ 
(Ure,) therefore saltpetre is a compouud of oxygon, nitro* 
gen and potash. 
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“ Sow do ammonia and nitric acid enter into plants?" 

" They are dissolved by water in the soil, and are 
“ taken up, in n very dilute state, by their roots.” 

“ What substances arc formed in plants by the aid of ni¬ 
tric acid, ammonia, and other compounds containing nitrogen?" 

“ Those vegetable substances, which, like gluten, con¬ 
tain nitrogen.” 

(JOBN9TON) 

The best Turkish opium contains 11'4 per cent of 
gluten, and as this is present in the milk or juice of the 
poppy, a manure rich iu nitrogen is iudispensible. 

Poppy Manure- 

The bits of broken pottery and brick, existing near 
every village potter’s kiln, and outside the Jculal khana or 
village liquor shop, should be collected and reduced to 
powder, i. e,, be made into soorkhee, which is to be wetted 
with cold water holding saltpetre in solution ; and allowed 
to dry. When dry, it is next to be similarly moistened 
with water holding the sulphate ot iron in solution ; after 
which it is to be dried and stored for future use. 

To three parts of this prepared soorkhee add one part 
of farmyard manure, made under cover, or one and a half 
parts if taken from the exposed dung-hill. Mix well together, 
aud after the operation the poppy manure will be fit for use. 

The process of manufacturing this manure maybe 
carried on at leisure moments from April to August, and 
if kept under shelter in a pit it will keep good till wanted. 

This manure may he applied either broad cast over 
the young poppy crop at weeding time, aud so be dug into 
the soil, or it may be used like common manure, and be 
ploughed into the laud before sowing. 


PBOPOBTIOHS. 

mds. 

srs. 

Soorkhee, ... . 

... 300 

0 

Shorah, or saltpetre, . 

Kussees or Sulphate of iron of the 

... 3 

0 

bazaar, -. . 

0 12 

Farmyard manure,... . 

... 100 

0 

Total, 

... 403~ 

iT 
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This quantity is to bo divided into six parts (of 07 
mauiids each) and applied in the manner indicated to six 
acres of land, which will now bear a rich crop of poppy fop 
four years, and yield opium in greater quantity, and of better 
or higher quality. 

The brick dust used in this manure is rich in the 
carbonate of iron, and as soorkhee lias a chemical affinity 
for saltpetre ami ammonia, its particles will always contain 
a considerable supply of these fertilizers, and this may be 
permanently secured, by annually manuring tho land with 
farmyard manure, to which saltpetre, dissolved in water, 
has been added, in the proportion of twenty seers of nitre, 
to the hundred innunds of farmyard manure. Twenty 
maunds of tmeh manure to the acre will bo amplo. 

The quantity of iron which should annually ho made 
good to the soil, can bo definitely ascertained by the analy¬ 
sis of poppy ash, made by burning one hundred pounds of 
dry poppy stalks, from which tho pods should bo removed 
and separately burned, and analysed. The sum of both 
will represent tho quantity of mineral matter taken of 
the soil by the poppy crop. 

In tho Simla Hillls the poppy seed is sown after the 
15th of September, and before the 15th of October. The 
young plant is vigorous and hardy, and is not affected either 
by the frost or snow of the winter months. In the 
Plains a frost almost destroys the poppy crop, and I con¬ 
sider that this is entirely owing to the deficiency of tho 
milk, or sap, in iron, potash and nitrogen. 

The preponderance of water, causes tho sap to ap¬ 
proach the freezing point, and so kills tho growing plant. 

Tobacco Manure. 

The Tobacco, is also a narcotic but it differs from 
Opium in a very peculiar manner, for its leaves possess the 
power of converting a portion of the nitrogen absorbed 
from the soil, into the muriate of ammonia. If a green 
tobacco leaf bo reduced to a paste in a mortar, it has the 
usual smell of the leaf; but on the addition of a little quick¬ 
lime, the smell of ammonia becomes apparent, and the fact 
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may be chemically demons!rated by holding a feather, pre* 
viously dipped in vinegar, or muriatic acid, over the paste, 
when dense white fumes will appear, showing that ammonia 
is escaping from it iii the form of an invisible gas. 

Tbo tobacco of India is inferior in quality to that of 
Turkey, Persia,and America ; this is entirely owing toils 
being cultivated in the wrong place, by the wrong person. 
Tobacco like tea, and opium requires capital, (for it is an 
expensive and most exhausting crop,) of which tile zemindar 
1ms little, and tlm ryot. none. 

It is grown near ordinary villages, instead of near 
Cities, large towns and first class villages ; hence (he ground 
can never be properly manured, nor superior tobacco pro* 
duced. 

The Tobacco plant is the best friend of the sanitarian’ 
for it will consume an amount of effete animal, vegetable 
and mineral matter, of which few tobacco smokers have 
any conception. Thus one hundred pounds of dried to* 
baeco leaf contain, on tho average, no less than twenty-five 
pounds ofmineral matter, derived directly from the manured 
land- 

According to the recent analysis of Possett ami 
Beitnanu, 10,000 parts of green tobacco leaves contain—fi 
of tho peculiar chemical principle niroline , 1 of nicotianinr , 
287 of slightly bitter extractive ; 174 of gum, mixed with 
a little malic acid ; 26'7 of a green resin ; 26 of vegetable 
albumen ; 104 8 of a substance analogous to gluten ; 51 of 
malic acid; 12 of malate of ammonia; 48 of sulphate of 
potash ; 6 3 of chloride of potash ; 115 of potash which had 
been combined with malic and nitric acids; 16 6 of phosphate 
of lime ; 24'2 of lime, which had been combined with malic 
acid; 8'8 of silica ; and 496'9 of fibrous or ligneous matter,” 
(Doctor Uke) 

Prom this analysis we may draw the conclusion, 
that the extent of land which produced , ten thousand 
pounds of tobacco leaves, was deprived of no less than 
aoventy three pounds of mineral matter, by them. It 
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should also be remembered time nearly Hie whole of the 
vegetable solids, amounting to l, 182J pounds, was drawn 
from the soil, which not only must have been of the richest 
description, hut most highly manured. These facts show, 
that in order to grow superior tobacco, the soil should be 
of the best, mid the manure of the highest quality. It is 
for this reason that tobacco should be £rown near cities 
and largo towns, as they tiro capable of producing a very 
large supply of such manure at the very lowost cost. 

The ground having been selected, it should be marked 
off into plots, seventy yards square, and a trench from 12 
to I(i incites deep, as many wide, and 70 yards long, 
should bo opened at, every 4.] feet from centre to centre. 
These trenches should ho gradually half filled with night 
soil from the oily or town, and be at once covered tip with 
the excavated soil. Suppose a cart load of night soil fills the 
trench to a depth of six or oighr inchos, and fifteen or more 
yards in longth, this extent of trench must he forthwith 
Idled up with soil, and a ridge made with the surplus. 
This process is to he repealed tili the entire plot- is dis. 
posed of, when another one is to be taken in band. Ten 
days after I he last, trench Ims been filled, the land should 
bo cross ploughed, to the depth of a foot, and a sufficient 
quantity of leunkur dust applied as calcareous manure, 
which should be ploughed in and the land allowed to rest, 
till near sowing liine. When this period approaches, 
manure the field with prepared snorkliee, to which a suffi¬ 
cient quantity of bone dust, or mineral phosphate of lime, 
has been previously added, and plough it in ; finally make 
a compost, of two parts of farmyard manure, and one part 
of sheep, goat and camel dung manure : and before mixing 
together, water the former with a solutiou of muriate of 
ammonia, and apply the compost so made to the surface 
of the land, plough it in, and leave all further tobacco 
planting operations to the native cultivator or ryot, who 
will now be enabled to produce superior tobacco, if sup¬ 
plied with choice seed. But once the crop is ready, the 
preparation and conversion of the leaf into marketable 
tobacco, must be placed in more intelligent and wealthier 
hands. 
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The proportions of Hie components needed for making 
tobacco manure, will be given under the bead '‘Tobacco 
Cultivation.’’ 

Fossil Manure, or ** Phosphate of Lime ” 

In Spain entire mountains are formed of this salt 
It is composed, according to Doctor Wollaston, of 48'5 lime, 
and 51'5 of phosphoric acid. 

1 have not the least doubt, that vast deposits of this 
valuable manure exist in various parts of India, and also 
at no great distance from Umballa. 

The labors of Falconer and Oautley brought immense 
deposits of fossil bone to light, in the Sewallick range, and 
as these bones have undergone calcareous potrefaclion, 
their disintegration, or reduction to powder, would pro¬ 
duce an ample supply of the phosphate of lime, for agri¬ 
cultural purposes. Such manure, if applied to the stud 
pasture lands, would cause them to produce grass rich in 
bone earth, which would shortly he followed by the greater 
development of bone and muscle iu the colts and fillies 
reared in the Royal Indian Studs. If the locality was 
carefully explored, I venture to predict that deposits of 
crumbled down fossil bone would be found, and the 
discovery would he of great value, for with the Railway at 
Umballa, and the Jumna and Ganges Canals, near Saba* 
runpore and Mozuffernuggur, the entire Northern Doab, 
could be manured from this source. 

The valley of the Nerbudda has also its fossil bone 
deposits, and with the Railway at Jubbulpore, that vast 
tract of laud could be made to produce cereals and grain 
crops of the best quality. But this is not all, for by the 
use of such manure the land would be restored to strength, 
and its fertility would be greatly increased ; so that it 
would then be capable of producing an average wheat crop 
of four quarters, (or 23 maunds 5f seers,) per acre, which it 
only now does in the most favored localities, and under the 
most favourable circumstances. 

The value of this phosphate will be better understood 
when it is known, that 100 lbs. of English wheat ash, 
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contains no loss than 4G ibs of phosphoric acid to 3 lbs of 
lime and 12 lbs of magnesia. 

The human bone contains in the hundred parts, 33 04 
of phosphate of lime, ITS of carbonate of lime, 116 of 
phosphate of magnesia, and 1'20 of soda with a very little 
salt. This will show that if the soil is poor in phosphate 
of lime, magnesia and carbonate of lime, the grain or 
wheat will he the same, and Iho bones of tho man or child 
roared on such food, must of necessity be weak and slight. 

The bones of the ox will yield the best manure for all 
grain crops, and especially wheat, and Indian corn. They 
contain in the hundred parts, 5785 of phosphate of lime, 
3\S5 of carbonate of limo, 2 05 of phosphate of magnesia, 
and 3 45 of soda, and salt. 

The hones of sheep and poultry will make (he best 
manure for oats, rye, beans and dalls of every kind, and 
for turnip crops, as also for colza, and all oil seed crops. 
The former contain in the hundred parts, 80 of phos¬ 
phate of lime, and 10 3 of carbonate of lime ; the latter 
88'9 of phosphate of lime, and 10 4 of carbouatef of lime. 

The bones of the frog and fish will produce tbo best 
manure for rice, barley, the large and small millets, potatoes, 
and carrot crops. The former contain 95 2 per cent of 
the phosphate, and 2 4 of tho carbonate of lime ; the 
latter 919 per cent of phosphate, and 5 3 per cent of 
the carbonate of lime. 

In countries where frogs are abundant, they should 
he freely used as manure ; they may be caught in nets, and 
be thrown for a few minutes into a tub or cask of lime 
wash, which will destroy them ; after which, they ought to 
be mixed witlrchunam or lime, and be buried iu a manure 
pit. Fish manure is made in the same way. Tho lime 
should bo sprinkled over three inch layers of fish and 
frogs alike; it will hasten their decay and enrich the 
manure. 

On the Malabar and Coromandel Coasts, vast quanti¬ 
ties of fish may be caught, and made into valuable manure 
in the abovo innnnor. 
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Magnesian Manure- 

1st the Simla Hills, disintegrating magnesian lime¬ 
stones are common, and this substance reduced to powder 
and applied to the land, would answer all purposes. In 
the plains of this Presidency, we have no magnesian lime¬ 
stone ; but a very efficient substitute is met with in the 
steatite, or soapstone. It is the tael khwrree of the Punjab, 
audthe sung-jnrras of Agra, and the North Western Pro¬ 
vinces. I believe it is produced in the Gwalior territories, 
and sent to Agra, where it is made into all sorts of orna¬ 
mental trifles. As the component of a manure, it stands 
next to the fossil bone. Steatite consists of " silica 44, 
magnesia 44, alumina 2, iron 7 3, manganese 15, chrome 2, 
with a trace of lime."— (Ube.) 

It has been shown in Professor Johnston’s Tables, that 
100 lbs. of wheat and Indian corn ashes contain, respec¬ 
tively, 12 and 16 lbs. of magnesia, and as 5,000 lbs. 
of grain would produce the above quantity of ash, three 
acres of land would be annually deprived of 28 lbs. of 
magnesia,‘if it produced a wheat and maize crop annual¬ 
ly as in India. By a simple calculation it will be found, 
that two seers two chitlacks, and 100 grains of soap stone, 
contain one seer and 8 grains of magnesia. Therefore in 
order to replace the 28 lbs. of magnesia, taken out of tho 
soil, 30 seers of soap-stone dust or powder will have to 
be applied to the three acres, nud this could be most effec¬ 
tually accomplished, by mixing the hone dust, or fossil 
phosphate dust, with the steatite powder. 

In the Madras Presidency, the native carbonate of 
magnesia is met with, and is used for making a beautiful 
lime mortar or cement. “ Magnesite dissolves very slowly in 
muriatic acid, and gives out carbonic acid, in the propor¬ 
tion of 22 parts by weight, to 42 of the mineral, according 
to my experiments.”—(Da. Ubb.-) 

To nse Magnesite, as a component of manure, roast 
the stone, previously broken up to the size of road metal, 
aud then reduce it to powder, which is to be mixed a» 
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Wore, with phosphate of lime. The same quantity will 
suffice, as it is nearly as rich in magnesia as the steatite. 

Metallic Manures- 

Iron and Manganese. 

The ashes of black tea contain iron and oxide of 
manganese, in the proportion of 3'29 per cent of oxide of 
iron, and 0‘7l per cent of the oxide of manganese. 

The black muhkoh of the Himalayas contains iron 
and manganese, aud as Rtealite is sold in the Simla bazaar, 
tea manure may be enriched accordingly. 

The sulphate op iron, or kussees of the bazaar, is 
met with all over India, aud is a most valuable manure. 
Its solution wlion applied to fruit trees, makes the fruit, 
produced, more sweet and juicy. It contains 2010 of 
iron, 29'90 of sulphuric acid, and 44 of water in 100 
parts.— ("Dr. Ure.) 

With the exception of wheat, all grain crops contain 
more or less sulphuric acid. Oats contain most, and amongst 
root crops the turnip extracts the largest quantity from the 
soil. 

The sulphate op copper, though not a manure, is 
of great use to the agriculturist; for if wheat, peas, gram, 
or other seed be soaked for ten minutes in its aqueous 
solution, neither rats, mice, white ants, or the common 
ant, will touch it when sown- 

To make the solution, dissolve 1 lb. of sulphate of 
copper (native name, ncela too-teeah) in eight gallons of 
cold water. Gunny bags, string, twine, cotton tent ropes, 
cordage of every description, cloth, bamboos, tent pegs, 
hedge poles, planks, beams, and railway sleepers, if immers« 
ed in this solution, become white-ant proof. Fresh cut tim¬ 
ber if BOaked therein is quickly and permanently seasoned. 
A one inch green plank, will require 24 hours soaking, and 
a railway sleeper 24 hours, for each inch in thickness. 

Mud plaster (or gara), made as usual, and subse¬ 
quently tempered with this solution, becomes white ant 
proof. A godown floor made of beaten hunkur or broken 
brick, if watorod with it, will be avoided by the termites. 
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If any person accidentally drinks the solution, (which 
is rank poison) its effects will be neutralised by administer¬ 
ing a thick cold syrup: of sugar and water. To make it, fill 
a tea cup, threo parts full, with BUgar, and fill up with cold 
water, stir till dissolved, when administer to the poisoned 
person; repeat every hour till cured* Three doses will 
suffice. The sugar decomposes the sulphate, and metallic 
copper is deposited, which is not poisonous, and will pass 
off. Persons poisoned with verdigris, acetate of copper, 
formed in cooking pots or dcgchees, should be similarly 
treated. An emetic, or a purge will remove the inert 
copper. Mustard in hot water produces tho former; a full 
dose of Holloway’s pills, kala dana, or senna leaves, the 
latter. 

Saline Manures. 

Sulphate op Soda is the Tcbaree ncemuch of tho 
bazars, and it consists of sulphuric acid and soda. 

“ 40 lbs of sulphuric acid, and 31 lbs of soda, form 
71 lbs of dry sulphate of soda.’’ 

“ 441 lbs of dry sulphate of soda, and 55} lbs of water, 
form 100 lbs of crystallized sulphate of soda or common 
glauber salts.”—(J ohnstonJ 

All grain and root crops contain soda and potash. The 
latter is supplied when nitre is used in preparing a manure; 
and when the presence of the former is desired, the 
sulphate of soda should bo dissolved in water, to which 
slaked lime or chunarn should be added, and the acid allow* 
ed to act on tho carbonate of lime, when two valuable 
manures will be produced, viz., sulphate of lime and 
carbonate of soda, Beans, turnips, potatoes, Indian corn, 
lucerne, clover, ryegrass, and meadow hay, are especially 
benefited by compostB in which tho sulphate of lime and 
carbonate of soda are present. 

further information on this point, will appear under 
those heads. 

Impure native Carbonate of Soda, or Sujjee Mitffee 

This substance appears as an efflorescence in certain 
soils, but in place of being a sterelizer like reh and Jculler, 
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ib is n fertilizer. The dhobees, or washermen, use the earth 
so impregnated for washing clothes ; and the commercial 
sujjcc, or crude carbonate of soda, is produced from this 
earth, in the same way that saltpetre is made from nitrous 
earth. 

Nitrate of Soda. 

This salt is met with in the Delhi district and else* 
where. It is also a fertilizer. I believe the natives call it 
shora Jchar, and saltpetre can be made from it. 

“ What does nitrate of soda consist of" ? 

“It consists of nitric acid and soda.’’ 

“ 54 lbs of nitric acid, and 31 lbs of soda form 85 lbs 
of nitrato of soda." “100 lbs of nitrate of soda contains 
16J lbs of nitrogen.—(JonNsTON.) 

Tho agriculturist should boar these facts in inind when 
making composts- Thus if 85 pounds of the nitrate of 
soda be dissolved in water, and the solution bo applied to 
six tons (or 162 maunds) of farmyard manure, the 31 lbs 
of soda, will suflico to keep three acres of land rich in 
soda for at least four years, during which period eight 
grain crops could bo gathered from them ; i- e., one full 
wheat, and ono full maize crop annually. 

Calcined Limestone or Lime Manure* 

"When limestone, or JcunJcur, is calcined or burned in 
a kiln, it parts with its carbonic acid and becomes caustic 
or quicklime. 

This when slaked by tho addition of water, falls into 
a fine white powder, which is called slaked lime. When 
exposed to tho air, caustic lime will absorb moisture there' 
from,and fall into powder, This is called spontaneously 
slaked lime, and makes the best lime or^wcca mortar. 

“ 28 lbs of lime, and 22 lbs of carbonic acid make 
50 lbs of pure limestone.”—(J ohnston.) 

“ One ton of pure quicklime becomes 26|cwt. of 
slaked lime,” (Johnston,) therefore the builder and agri¬ 
culturist should always purchase uualukcd lime. 
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"When n ton of pure limestone, lime shells, or Tcunleur 
is calcined, about Ilf cwt. of quicklime is produced. 

In Northern India certain lands irrigated by the 
Ganges, Jumna and Punjaub canals produce a saline 
efflorescence which is called rhae and kullur, by the natives. 
Whenever, nnd wherever this takes place, the previously 
fertile land becomes sterelized. The chemical composition 
of this sterelizing salt is known to the Government, (its 
analysis will be given when received from the Punjaub 
Government) ; and as the matters present will enter into 
chemical combination with quick and slaked lime, these 
lands may be reclaimed and restored to pristine fertility, 
if so treated. But the subject being Departmental, it will, 
no doubt, in due time be attended to by the proper 
officers. 

A few maunds of lime should always be kept in store 
by the agriculturist, for use as occasion may require, but 
for purely manuring purposes the kunkur dust will be 
found most efficient. 

Vegetable or Green Manure. 

Sea Weed. 

On the Eastern, Malabar and Coromandel Coasls, great 
quantities of sea weed are thrown ashore during the mou« 
Boons, and if collected and properly treated, a very large 
supply of manure would bo derived from this source. 

“ Is not seaweed, or sea-ware a very valuable manure ?” 

“ Yes, wherever sea-weed can be obtained in large 
quantity, it is found to enrich the soil very much." 

“ Sixteen loads of it are reckoned equal to 20 tons of 
farmyard manure. The use of sea weed has doubled the 
produco of the isle of Thanet in Kent; and on the Lothian 
coasts it adds 20 shillings an acre to the rent of land which 
has a right of way to the sea.” 

•• How is it employed?" 

“ It is spread over the land, and is either ploughed 
ini or ib allowed to rot and sink in, or it is made into a 
compost.” 
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How would you prefer to make a compost of sea weed ? 

" I would mix the sea weed with earth, and with shell, 
sand, or marl, if they were to be had, and would turn over 
the mixture once or twice before using it.”—(J ohnston.) 

“ By manuring laud with sea-weed large crops of pota« 
toes are obtained, but to have them of the best quality, this 
manure should be ploughed in early iu the season, before 
the potato planting, when they will be found as dry as 
when raised by farm yard manure”— (Johnston.) 

With a good supply of hunker dust, or sea shells, 
roasted and then reduced to powdsr, the natives of the 
Indiancoasts would be able to make sea-weed c« in post at 
their leisure. They could, by its use, greatly increase the 
productiveness of their rice crops. 

On the coast, all soils, which contain little vegetable 
matter will bo greatly bonefitled by the use of sea-weed 
compost. 

Green Crop Manure- 

In Upper India, the zemindar sometimes sows moth 
dull on light sandy soils, and when it is iu pod, he ploughs 
the standing green dull crops into the soil. This is called 
ploughing iu green manure. Turnips, rape, lupins, or 
anything else may be similarly ploughed iu green to enrich 
the soil. 


Green Indigo Manure- 

Thk lands near Indigo Factories, would be greatly im¬ 
proved if the steeped green indigo plant was used as 
manure, and ploughed in as soon as taken out of the vats. 
The land so manured would after being limed, produce 
heavy sugarcane crops. At present the steeped plant is 
wasted. It is piled into a heap, which heats most rapidly 
and passes into charcoal. But if on being taken oat of the 
vut, each bundle of plant was dipped into a small vat, hold* 
ing a solution of kharee neemuck, or sulphate of soda, it 
would be deprived of its heating powers, and, if kept moist, 
would very soon pass into vegetable manure of 'high 
quality. 
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Tho woallhy nnd intelligent Indigo Planters of Indin, 
have it in 1 heir power to become great producers of 
cotton and sugar, simply by using megass manure for tho 
former, nnd indigo stalks, or steep waste, for the latter. 
Thus the indigo crop, which is raised with very little ma¬ 
nure, gives a large supply of soft woody fibre to manure 
sugarcane, which in its turn supplies cotton manure, aud 
the cotton wood yields fuel for the sugar furnaces. 

Dry Vegetable Manure 

It is to the interest of tho Agriculturist, to grow cer¬ 
tain crops, which after paying all expenses and yielding a 
profit, will still leavo a largo supply of refuse matter, which 
may be turned into manure, or plant-food. 

Of such plants, the sun-flower is the most valuable, 
for ityields oil and oilcake, and its loaves, stalks, and largo 
seed vessels are available for conversion into manure. 

To proparo snob manure:—As soon as the seeds aro 
ripe, cut off the calyx, which contains tho seed and put 
them into the sun to dry. After tho seed crop is removed, 
cut down tho standing sun-flower stalks, or crop close by 
tho roots, and remove it to the farm. An aero of land 
tinder this crop will give several cart- loads’of stalk, which 
should be cut up into two and threo inch pieces with a 
chaff cutter, or chopper, and be allowed to dry in the open 
where cattle cannot got to it. When the whole crop has 
been so treated, chop up the seed vessels, and add them to 
the heap. "When dry prepare a sufficient quantity of sul¬ 
phate of soda solution, made by dissolving one chultack of 
khrtrcc neemvek in a gharrah of water ; having prepared 
sixteen ghurras of the solution, cause the chopped stalks to 
be wotted therewith, and then make a second supply of 
the solution, or as many more as may be needed to wet 
the entire heap. Turn over the heap so that every part of 
it may be moistened,—after which beat or tread it down, 
so as to compress the mass. It is to bo left alone for four 
days, when the entire heap should be slightly sprinkled 
with water, so as to keep it damp and moist. This water¬ 
ing is to be repeated at intervals of four days till decom¬ 
position Bets in, and when this is completed a large supply 
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of dry vegetable manure will be produced, which should 
be stored in ,1 pil tor future use. 

In this milliner the stalks of (he Jetusalein artichoke, 
Ui/liscus sab d nr Ua, mid Esculent-urn, or any thills' else 
of a like nature, may be chopped up, dried mid con¬ 
verted into manure. 

This manure is the nearest, approach to inegass ma¬ 
nure, and it may be used for cotton land, if first moist¬ 
ened with sulphate of iron water, and then mixed with 
hunker dust, which has been moistened with saltpetre 
water, and allowed to dry, before being added to the 
manure. 

If it be mixed with farmyard manure, hone dust, or 
fossil phosphate of lime, and steatite dust, the compost 
may be used for wheat and all grain crops. 

Rice Husk Manure. 

Every sixteen hundred maunds of paddy, or unliusked 
rice, produces six hundred maunds of husk; which if 
added to farmyard manure will improve it, and s'ill more 
so, if the rise husk he burned to nidi before being 
used The food phosphates do not; exist in rice, hut 
they are all present, in considerable quantity in its husk, 
and when this is burned an ash is left which, in ndditiou 
to a very large proportion of pure transparent silica, 
contains the phosphates of soda, potash, lime, magnesia, 
and iron ; therefore rice husk ash, when mixed with 
farmyaid manure, (in the proportion of three pans of 
ash to one of manure,) produces a very valuable compost; 
for wheat mni/e andyooflT or large millet. 

The Chinese are a rice-eating nation, and raiely use milk 
Of cheese, lint their remarkably intelligent ancestors have 
taught them how to manure their blond, (*. e. keeping up 
a constant supply of the phosphates,) by boiling their rice, 
in a clear solution of rice husk ash water, and the strength, 
flesh, bone and muscle, of the Chinese shows what the fooit 
phosphates wiil effect. 
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The millions of Bengal also eat rice, but llie Bengalee 
boils his rice in plain wafer, and bis physical inferiority 
proves that the use of food, deficient in phosphates, pro¬ 
duces degeneration. 
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TO 

WILLIAM SPIKINGS, ESQUIRE, 

Tydd Marsh, Lincolnshire. 


My deab Sib, 

The eagerness which you have ever 
evinced to inquire into the action of manures upon the soil, and 
of both in the economy of vegetable life,—in other words, your 
desire of obtaining a clearer insight into the Chemistry of Agri¬ 
culture and Vegetable Physiology—the readiness with which you 
have adopted my views on many points—and the generous frank¬ 
ness of your offer to allow me a particular portion of your farm, 
for an experimental field, in order to follow out any experiments 
I had, or might hereafter have, respecting the efficiency of the 
inorganic over the organic constituents of soils and manures— 
coupled with the many proofs of your friendship—induces me to 
inscribe this short Essay to yourself, as a mark not only of the 
respect with which I regard your zeal in the prosecution of scien¬ 
tific principles in farming, hut as a pledge of that cordiality I 
trust I shall ever entertain towards you. 

THOMAS BLUNDELL. 


Wisbech, February, 1845 




PREFACE 


I am aware it may be said, perhaps, that I have written the 
following Essay more as an indirect means of puffing off certain 
Compound Fertilizers I am about to offer to the notice of the 
agricultural public, than with any view to the emoluments arising 
either from the mere publication of the work itself, or for the 
sake of extending the boundaries of agricultural science. 

Such cavillers will be pleased to bear in mind, however, that 
they are not of necessity compelled to buy these same Compound 
Fertilizers, merely because I choose to expatiate upon their merits 
and place them foremost in the long catalogue of artificial ma¬ 
nures. All I can say, or rather shall say, to those who may hold 
such an opinion is, that before they draw their conclusions they 
had better first read the Essay through, and be quite sure they 
comprehend the merits of the question, both as regards the 
manner in which the subject of farm-yard manure is treated, and 
the comparative estimate drawn between vegetable orgarfic matter, 
and saline inorganic compounds. 

To the more liberal-minded man I need only request his 
attention to the consideration of the great, and to the farmer, 
important question, “ What are the substances which constitute 
the food of plants.” ? And if he shall satisfy himself that- this 
point has been cleared up—if, from the arguments advanced, he 
shall be convinced that results may be expected from the judi¬ 
cious application of mineral and saline inorganic matters to his 
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crops, greater than he had before calculated upon (or from the 
ordinary farm-yard manure)—he may, perhaps, be induced to 
make a few experiments, in order to obtain an estimate of the 
relative value of such artificial fertilizers. 

All that I insist upon is, that every crop is far more dependent 
upon certain inorganic matters, (found only, in any efficient 
quantity, in the very best farm-yard and stable manure, or con¬ 
tained in staple soils) than upon mere vegetable matter in a state 
of decay. 

It is now upwards of seventeen years since I fully satisfied 
my mind that plants, the seeds of which were made to vegetate 
in pure sand, could be brought not only to their maximum size, 
but to full maturity, by simply furnishing them with a solution of 
those salts containing for their bases those matters found in the 
ashes of vigorous plants of the same family or species. 

These experiments led to others, which further convinced me 
that the same species of plants could be maturely developed upon 
the same soil (taken from an average staple wheat land, jpid 
placed in flower pots), for several years in succession, without any 
other manure than a similar supply of alkaline and earthy fixed 
salts diffused in diluted urine. 

It is admitted on all hands that the only true principle, in a 
rational system of agriculture is, as far as respects manuring, to 
render back to the soil those matters that have been removed by 
the previous cropping. To have told a farmer, however, of the 
old school, some twenty years ago, that he might successfully cul¬ 
tivate wheat upon the same ground, without the use of any farm¬ 
yard manure, and this for several years in succession, you would 
have incurred no other penalty less than his contempt at the 
boldness and effrontery of your assertion ! 

As we know, then, that each family of plants, in order to 
attain perfection, requires to derive certain substances from the 
soil, or the manure applied to it, it is upon the knowledge of 
what these substances are, and in what manner they are best 
adapted to serve the purposes of a luxuriant Vegetation, that the 
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Compound InoTganic Fertilizers—recommended in the following 
Essay—are calculated and prepared: being so varied in their 
constituent parts as to be exactly adapted to the different crops 
the practical farmer may be, respectively, desirous of cultivating. 

In the compilation of this little work, I am ready to acknow¬ 
ledge that the writings of Davy, Liebig, Sprengel, Bacquerel, 
Saussurc, Macaire Princep, Thcnard, and Struve have been freely 
cited, and such portions selected as I found to answer my views; 
while the tables of Schublcr have also been laid under contribution. 

I have endeavoured to avoid, as much as possible, the use of 
technical terms; and although, in some instances, this has been a 
matter of difficulty, I have, nevertheless, adopted a style and a 
form as little repulsive as the nature of fhe subject would admit. 

. The practical agriculturist will see that, so far from under¬ 
estimating the value of farm-yard manure, I have laboured to lay 
down such principles as will enable him not only to increase the 
quantity he makes annually, but to add at least threefold to its 
quality and value, by the fixation of those ammoniaeal salts and 
compounds which would be otherwise chiefly dissipated by fer- 
mcmation and putrefaction. 

Indeed it has been the consideration of the great importance 
of the inorganic constituents of manures, and in how far they act 
in the economy of vegetation—coupled with the knowledge of 
what food our commonly cultivated plants require from the soil, 
in order to become fully developed—that is, as far as regards size, 
quantity, and quality—that has induced mo to superintend the 
different processes in the preparation of the Vegetable Fertilizers; 
a descriptive account of whose characteristic nature and proper¬ 
ties, as compared with ordinary farm-yard manure, occupies some 
portion of the following pages. 

T. B. 


Wisbech, February, 1845. 
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ESSAY 


In introducing throe distinct fertilizing manures to 
the notice of the practical agriculturist, I must beg to be 
excused if I enter somewhat minutely into a detail of the 
nature, quality, and composition of manures in general, 
their mode or means of action, as well as the more judicious 

or economical method of their application.-In doing 

tTiis I trust to be understood as by no means attempting to 
undervalue farm-yard manure:—it being the object of this 
Essay rather to invito the practical farmer to a better 
system of hoarding and husbanding the produce of his 
crew-yard and stable—by the admixture with the manure 
of such materials, within his reach, at but little cost, as the 
latest principles of modem science have introduced—than 
to pretend to such mountebank-quackery, as to persuade 
him, that by using this or that compound fertilizer, he may 
do without farm-yard mauure altogether ! 

The great use of mere stubble, straw, green-crops, refuse 
animal and vegetable matter, as weeds, &c.; as also unfer- 
monted or half-decomposed litter, ploughed into a soil, is, 
to furnish it with humus, or vegetable matter, in a state of 
decay. Every fertile soil must necessarily contain a certain 
quantity of this substance, which, although it by no means 

B 
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furnishes tlie principal nutriment of plants—as was until 
lately supposed—it is, nevertheless, highly valuable in sup¬ 
plying a constant source of carbonic acid to the soil, so as 
to be absorbed by the roots of the young plant. Vegetable 
•mould, which is almost identical with humus, is a variable 
mixture of fine divided earthy matters, with the decaying 
remains of animal and vegetable substances; or it may be 
said to consist of earth and humus in a state of decay : 
woody fibre in a state of incomplete decomposition, when 
mixed with earth, may also be regarded as vegetable mould. 

The conditions requisite for the development, nutrition, 
and growth of a plaut, may be briefly summed up as 
follows—vi?: first, The presence of substances yielding 
charcoal and nitrogen , as elements necessary to the grow¬ 
ing structure; second, Of water, as furnishing in its com¬ 
position two very important elements, oxygen and hydrogen, 
besides adventitious matters; and third, Of a soil to yield 
the mineral, earthy, saline, metallic, or other inorganic 
compounds essential to vegetable life.* 

Carbonic acid yielding carbon, or charcoal—ammonia, 
or its compounds, yielding nitrogen —and water, oxygen 
and hydrogen, are, then, amply sufficent to furnish plants 
with the elements necessary for the formation of all their 
structures or organised parts. 

* By inorganic compounds, salts, or substances, we mean generally such 
matters as arc not composed of any regular arrangement of cells or vessels, 
as animal and vegetable structures arc. For instance, lime, flint, gypsum, 
comipon salt, earths, &c., have no regular vascular organization; and al¬ 
though they enter into the frame-work of both animal and vegetable struc¬ 
tures, we still denominate them os inorganic : while organic substances may 
be characterised as being formed under the influence of the vital principle, 
and are compounded of four elements only, viz.— charcoal, nitrogen, oxygen, 
and hydrogen ; we call these the four organic elements, as they alone con¬ 
stitute all animal as well as vegetable structures. 
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Now the carbonic acid required by plants, is generated 
in the soil by the decomposition of vegetable matter, and 
so presented at once to their roots; while it is also absorbed 
by their leaves from the atmosphere. 

. Ammonia, likewise, is furnished by the putrefaction of 
animal matters in the soil, or by the decomposition of 
ammoniacal compounds contained in manures; ammonia 
is also precipitated from the air, in which it always exists, 
to the soil, by every fall of snow or shower of rain which 
descends to the earth. 

The inorganic matters, which play such an important 
part in the economy of plants, consist of certain mineral 
substances, as the alkalies potash and soda ; the alkaline 
earths lime and magnesia ; and these are vanously united 
with silicious earth or flint, phosphoric and other acids, 
together with the oxides or rust of certain metals, as iron 
and manganese. 

The last-named substances serve such peculiar functions 
in the vegetable organism, that many of them must be 
viewed as forming absolutely essential constituents of par¬ 
ticular parts, as the roots, stem, and seeds. Thus, then, 
we find that the air and the soil alford the same kind of 
nourishment (carbonic acid) to the leaves and roots of 
plants: the former (air) containing an almost inexhaustible 
supply of carbonic acid and ammonia;—the soil, by means 
of its humus, or decaying vegetable matter, generating 
fresh carbonic acid to supply the roots; whilst during 
winter and spring, the snow and rain bring down a suffi¬ 
cient quantity of ammonia, to satisfy the production of 
the leaves and blossoms. 

Upon an average fertile soil, under a good state of 
tillage, there is, perhaps, no manure for the generality of 
crops, that can surpass the dung manure of horned cattle 

B 2 
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The quantity of silicious earth found in the ashes of 
wheat-straw is truly astonishing, were we to regard it as 
merely adventitious; but when we bear in mind that all 
the plants of the same species—viz., all the grasses in¬ 
variably contain this substance, and that none of them can 
arrive at maturity unless grown upon a soil containing 
potash and silicious earth, we are compelled to admit that 
it is as essential an ingredient in the earthy frame-work of 
these plants, as bone-earth is to the mature development 
of the bony frame-work of man and animals. This silicious 
compound, in whatever way introduced into the organs of 
the young plant, would seem to be the material from which 
the woody fibre first takes its origin: acting as a kind of 
nucleus, around a particle of which the charcoal, furnished 
by the carbonic acid, incipiently solidifies; precisely as a 
saturated solution of alum or sugar-candy, will crystallize, 
or congeal, on a rod of wood or string-thread. 

The stem, then, requires the presence in a soil of an 
alkali united with flint; and the seeds require the presence 
of the earthy phosphates, viz., the phosphates of lime and 
magnesia, in order to bring them to full maturity. Here, 
then, we trace the abstraction, from the soil, of a large 
amount of alkaline matter, together with other earthy and 
saline compounds. 

To attempt, therefore, to cultivate the same kind of 
plant in succession, is upon principle impolitic, and iu 
practice disadvantageous; and this fact has long pointed 
out the expediency of the rotation cropping.* 

For instance, if we follow wheat after beans, peas, and 

* There are some partial exceptions to this apparently sweeping assertion 
—for instance, tobacco, hemp, the Jerusalem artichoke, rye, and perhaps 
oats, may be cultivated in close succession, provided we use proper manure 
to supply them with alkaline salts. 
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lentils, we are almost certain of obtaining a more tlun 
average crop; inasmuch as these plants only very sparingly 
exhaust the soil of those inorganic principles, absolutely 
necessary to the growth of wheat. 

We find, then, that different plants withdraw very 
different amounts of inorganic matters from the soil; and 
that the substances required by one plant are not requisite 
to the development of another, as we may remark upon rich 
alluvial soils—South Downs, in Sussex—where beans and 
wheat are grown in alternate crops for years together. 
Peas and beans both yield albuminous matter:—peas giving 
35 in every 1000; beans only affording 31 parts of albumen 
in 3840 of their flour. They contain, however, other 
matters analogous to animal matter; the dried leaf of the 
bean, when burnt, gives off a smell approaching to burnt 
feathers—thus proving the existence of azotised or nitro¬ 
genous matter:—hence the decay of the roots and leaves 
of beans and peas, in the soil, must furnish principles 
capable of becoming a part of the glutin or bird-lime like 
ingredient of wheat. Again, we can raise upon the same 
soil, upon which only one crop of wheat will grow and 
yield to any advantage, two successive crops of barley, or 
three of oats: that is, two such barley crops or three of 
oats, only abstract from the soil that amount of inorganic 
constituents, as would be withdrawn by one crop of wheat: 
100 parts of the straw of wheat yielding 15.5; of barley 
straw 8.5; and the straw of oats 4.5 of ashes per cent, 
respectively: the same is seen in the analysis of the grain 
of these plants;—for instance, the quantity of soluble salts 
and earthy phosphates in 100 parts of the ashes of wheat, 
barley, and oats, is—■ 

Wheat. 91.6(5 

Barley. 61.5 

Oats. 25.0 
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As wc have spoken of the inorganic compounds called 
silicates and phosphates, as silicate of potash, and phos¬ 
phate of lime, magnesia, and ammonia, wo will briefly 
consider the sources of these salts, and their economy, or 
part they serve, in the physiology of vegetable life. Phos¬ 
phoric acid is contained in all soils capable of cultivation; 
and although its quantity per cent, is scarcely appreciable, 
yet even the barren soils of our heaths are found to contain 
traces of it. This acid also exists in many minerals, as 
galena or green lead ore, in which the acid is united with 
oxide of lead :—in clay-slate, which forms the most ex ten-’ 
sive of’all strata, in which it is united with clay, forming 
wavelite; and in the mineral called apatite, in combination 
with lime. 

Plants, therefore, primarily derive their phosphoric acid 
from the soil in which they grow, and in their turn yield 
it to animals: as we find its salts, to the amount of from 
55 to 85 per cent, in their bones, and in certain proportions, 
more or less, in every part of the animal organism. 

The ashes of the grain of wheat contain as much as 76 
per cent, of phosphoric salts; while the ashes of wheat 
straw and hay contain from 11.5 to 12 per cent, of tho 
same salts. In the grain of wheat, barley, and oats, we 
find phosphates of magnesia and ammonia; and this same 
acid, in combination with alkalies, (potash and soda,) or 
alkaline earth s^ (lime and magnesia,) and metallic oxides, 
has been detected in the ashes of all plants hitherto 
examined. Such being the case, it is evident that these 
substances must play a very important part in the economy 
of vegetation: and that this is the fact, may be satisfactorily 
demonstrated, if we cause plants tpjgrow in mixtures of 
mineral matter, in which these earthy and saline phos¬ 
phates are carefully withheld: the plants may vegetate, 
but will never produce reproductive seeds. 
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Adult animals consume with their food a much larger 
proportion of these phosphoric compounds, than is neces¬ 
sary for the maintenance of their frames and tissues; and 
this redundant quantity* is consequently eliminated or 
rejected in. the urine and solid excrements, to be again as¬ 
similated or appropriated to the use of future plants. This, 
however, is not the case in young animals; the excrements 

• Some idea of the quantity of phosphate of magnesia contained in grain 
and its husk, may be gulhercd from the composition of a concretion or 
stone, lately taken from the lower bowel of a horse, the property of Charles 
Boucher, Esq. This concretion weighed the enormous weight of 21f lbs., 
and measured 28| inches in circumference. This was removed, after death, 
by Mr. Amis of Wisbech. About a year ago, the same veterinary surgeon 
dislodged from the rectum of another of Mr. Boucher’s horses as many as 
lliirty-thrcc of these concretions. “The animal died from a twis't inlho 
bowel,” and on the following day, thirteen more of these stones were re¬ 
moved : making altogether forty-six in number. In all these concretions 
some foreign matter, as a bit of Hint, mortar, and even rag, formed a nucleus 
for the deposit of tho material of these stones; the largest of which was 
about the size of a duck’s egg. All these concretions appear to be com¬ 
posed of the same compounds. The analysis of a part of the large one, and 
one of the smaller calculi, gave me the following as the composition of these 


intestinal concretions: — 

Phosphate of Soda . 11.0 

Phosphate of Magnesia & Ammonia 70.0 

Phosphate of Lime. 5.0 

Silicious Earth. 7.5 

Mucous & Vegetable extractive 1 g ^ 
Matter, with oxide of iron i 

100 


The food of these horses consisted of ground beans, cut hay, and bran. Now 
as beans and hay contain only a very small portion of tho phosphates of 
lime and magnesia, we must search the bran for the presence of these mat¬ 
ters ; and an analysis of tho ashes of 100 parts of bran gives 4.16 of soluble 
salts, 46.5 of earthy phosphates, and 0.75 of flint and oxide of iron.—Those 
soluble salts consist of phosphates of soda and ammonia. Miller’s horses, 
being generally fed with bran in their food, are very subject to the formation 
of these intestinal concretions. 
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of young stock never being so rich either in earthy phos¬ 
phates or azotised matters, as those of full-grown animals— 
and for a sufficient reason;—nature requiring the greater 
part of these materials in building the bony frame-work 

and muscles of their growing bodies.-But plants require 

other inorganic, or mineral matters, besides earthy and 
alkaline phosphates;—for instance wheat, oats, barley, 
and, in fact, all plants of the family of the grasses, must 
receive a certain quantity of potash or mild alkali, in order 
to arrive at maturity and strength. It would be impossible 
to bring any of these plants to full perfection—to repro¬ 
ductive seed-bearing—upon a soil containing neither the 
earth of flints nor alkaline salts: since this salt, silicious 
potash; is never absent from the organism of all such plants 
in a vigorous state. This silicate of potash is a species of 
soluble glass; and is composed of finely-divided flint or 
sand, rendered soluble in water by the action of the alkali 
contained in the soil or manure; and in this state becomes 
fitted to be absorbed by the roots of the plant; afterwards, 
by its living powers, to be appropriated in forming the 
solid frame-work of the stem * But it may be asked, from 
what source does the soil derive all this valuable alkali, 
apparently so indispensably necessary to the whole vege¬ 
table kingdom ?--The great reservoir of potash is trace-* 

• able to all minerals containing alumina or the earth of clayj 
and as these minerals are very widely-diffused over the 
face of the globe, we have an ample store of this alkali in 
1 all strata derived from felspar and clay-slate ;l the former 
containing &om 17 to 18 per cent., and the latter from 2 to 
‘ 8 per cent?-of potash. Other mineral substances also con¬ 
tain this alkali, as loam , from 1$ 4° 4 per cent; while 


* Silicate of potash exists also in wood and in some peat aslies; and is 
found in the ashes of all ordinarily cultivated plants. 
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basalt contains from | to 4 per cent, of potash, and from 
5 to 7 per cent, of soda .—Mica contains from 8 to 5 per 
cent, of soda, and Leolite from 18 to 18 per cent, of both 
alkalies taken together. Thejjreat influence exercised by 
aluminous earth, upon the life and growth of plants, thus 
finds a ready and two-fold explanation; on the one hand 
from their invariably containing tho two alkalies, potash* 
and soda, and on the other from the power or property they 
possess of attracting and retaining hoth water and ammonia 

from the atmosphere.-Although aluminous earth is itself 

very seldom found in the ashes of plants, still it yields also 
the earth of flints, which is always present in plants, having 
entered them, as we have before observed, by means of the 
alkalies always present in these particular soils.t 

Since, then, we can prove that all plants abstract both 
alkalies and alkaline earths from the soil, and as one plant 
imbibes twice the amount of another, and three times as 
much as a third, so wo havo a clear insight of the value of 
the rotation ol‘ crops; especially as nearly all the plants in 

* If upon clay or marl soils we add quick-lime, we shall liberate tho 
l>otosli they contain : and this gives us a ready test for detecting this alkali 
in argillaceous soils. Thus if 2 parts of marl be mixed with 1 of quick-lime, 
and water added, potash may be found in the liquid after tho mixture has 
digested for the space of a day or so. 

f The ashes of various kinds of plants, according to tho soil on which 
they grow, contain different quantities of alkaline and earthy bases—and in 
some instances these bases are capable of replacing each other: thus, in 
the salt-worts (plants producing only fossil alkali or soda), when their seeds 
are brought from the sea-coast and sown in our gardens, the plants springing 
from these seeds yield both potash and soda; but tho seeds from the garden 
plants, when again sown, produce plants which contain only salts of potash. 
In the some manner magnesia may replace lime, and this again take the 
place of magnesia. When lime exists in the ashes of plants in large pro¬ 
portion, then we find the usual quantity of magnesia to be much diminished; 
and likewise when magnesian earth predominates, then the lime or potash 
decreases. In many kinds of ashes not a trace of magnesia can be detected. 
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the family of the legumens, as the Windsor and kidney 
beans, field beans, peas, lucem, lentils, buck-wheat, and 
tares, extract only minute quantities of alkali from the soil 
on which they grow, and scarcely any earthy phosphates : 
hence these plants are said to belong to those which arc 
termed fallow-crops. Indeed it is upon principle more benc : 
ficial to a soil, that it should grow some one of these fallow- 
crops, rather than lie a dead fallow—particularly so if it be 
deficient in vegetable matter; for as all these plants draw so 
little upon the soil, and as they all yield vegetable albumen, 
or matter approaching to the white of egg, it is very evident 
that they must, (like plants in their normal growth,) derive 
all their azotised matter, as they do their charcoal, from 
the atmosphere.* Now it is equally demonstrable that 
such plants, if ploughed into the soil, at that period of their 
growth when they contain the most nourishment, viz., at the 
time of flowering, they will enrich that soil with all their 
nitrogenous principles, and add to it, at the same time, the 
whole of their carbonaceous matter to decompose into rich 
vegetable mould. That plants and trees do not derive 
their nourishment from the humus of the soil, in its un¬ 
altered state, is proved by the fact, that immense forests 
are often found growing in soils absolutely destitute of car- 

* There tiro many jilants which would seem to be altogether independent 
of the soil and its humus, or vegetable mould, for their nourishment. Those 
gigantic plants— the palms, fem a, and reeds, (whose vegetable remains arc 
still found in our coal formations,) now growing only within the tropics, arc 
a class of plants to which Nature has given the power, by an immense ex¬ 
tension of their leaves, to dispense with nourishment from the soil. These 
plants, then, derive the greater part, if not all their food from tho carbonic 
acid and water of the atmosphere. Many of tho verdant plants of warm 
climates, arc such as possess only a mere point of attachment to the soil, 
t being independent of it for their growth. Again, the plants affording wax 
’ and caoutchouc, attain perfection in tho most sterile sands of tho tropics, 
where it is impossible Urey can obtain any nourishment through their roots. 
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bonaccous matter; while the extensive prairies of America 
full} prove that the charcoal necessary for the sustenance 
of a plant, may he extracted by it from the air. 

Too much reliance has often been placed upon the 
quantity of vegetable matter supplied to soils in the shape 
of manure; and we frequently hear the practical fanner 
express his disappointment in the results. But the ques¬ 
tion is, did that very soil—the crop from which had so 
disappointed his expectations—absolutely require such an 
inordinate dressing? or was it deficient of those inorganic 
matters which his crop required? These are questions 
which but a slight acquaintance with organic chemistry, 
would have enabled him at once to decide. Vegetable 
mould, or humus, is a product of the decay of vegetable 
matter; and if we but glance at meadow' and forest lands, 
which arc not manured, w'e find that instead of a decrease 
of this material, there is, on the contrary, actually an an¬ 
nual increase. It is not denied that humus is not benefi¬ 
cial to every soil; but its leading influence only depends 
upon furnishing, by its progressive decay, a certain portion 
of carbonic acid, for a limited period, to the roots of the 
young plant; for after the formation of its leaves, the roots 
of the same plant begin to excrete carbonaceous matters 
back to the soil; thus rendering to it more carbon than the 
plant has previously taken from it:—the true value of all 
vegetable manures depending more upon the relative quan¬ 
tity of inorganic matters they can furnish to a soil, rather 
than upon any specific quality of the mere fibrous vegetable 
matter itself; however serviceable such humus may be as a 
textural constituent of soils, and as affording carbonic acid 
by gradual decay. 

From these considerations it will be seen, then, that in 
addition to the general conditions necessary for the growth 
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of plants—as heat, the elements of atmospheric air, light, 
and moisture—there are certain other substances which are 
found to exert a peculiar and especial influence on the 
development of particular families, or distinct orders of 
plants; so that before any rational system of agriculture 
can be laid down and acted upon, it is absolutely necessary 
that we should inquire, (since these substances are either 
already contained in the soil, or supplied to it by manure), 
first, of what materials the soil itself is composed—and 
secondly, what arc the component parts, organic and inor¬ 
ganic, of the manures so supplied. 

“ The general object of agriculture,” says Liebig, “ is to 
produce, in the most advantageous manner, certain qualities, 
or a maximum size in certain parts or organs of particular 
plants. Now this object can be attained only by the ap¬ 
plication of those substances, which we know to be indis¬ 
pensable to the development of those parts or organs; or by 
supplying the conditions necessary to the production of the 
qualities desired. The rules of a rational system of agricul¬ 
ture should enable us, therefore, to give to each plant, that 
which it requires for the attainment of the object in view. 
The special object of agriculture is to obtain an abnormal 
development and production of certain parts of plants, or 
of certain vegetable matters, which are employed as food 
for man and animals, or for the purpose of industry.” 

To accomplish these ends it is quite clear that the 
wants and habitudes of each family of plants must be 
studied, and the principles of their culture confirmed by 
chemical investigation. Now the means employed for ef¬ 
fecting these two purposes are very different. The same 
authority above quoted thus explains himself,—“ The mode 
of culture employed for the purpose of procuring fine 
pliable straw for Florentine hats, is very opposite to that 
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which must be adopted in order to produce a maximum of 
corn from the same plantand Liebig further insists upon 
the necessity of attending to the nature and composition of 
all manures as applied in the cultivation of particular 
crops, or the produce to be raised from them. “ Peculiar 
methods must be used for the production of nitrogen in the 
seeds; others for giving strength and solidity to the straw, 
and others again must be followed when we wish to give 
such strength and solidity to the straw as will enable it to 
bear the weight of the ears.” “ We must proceed,” he goes 
on to say, “ in the culture of plants in precisely the same 
way as we do in the fattening of animals.” 

That plants cultivated for the use of man and animals— 
seed-bearing plants—do require more than the ordinary 
influences of air, heat, and moisture, and that they depend, 
for their growth and the full development of their seeds, 
upon the soil and the manure we supply to them, the ex¬ 
perience of ages has fully established. What, then, are 
these substances contained in every fertile soil ? and 
what is it that constitutes a barren or fertile soil ? These 
questions admit of very easy solution by simple chemical 
analysis; as each may be detected, separated, weighed, 
and examined. By comparing, then, a few specimens of 
soils, of well-known fertility, with such as are sterile or but 
little productive, it is evident we shall arrive at correct con¬ 
clusions ; for it is certain that nothing less than an accurate 
acquaintance with the.>ebmposition and characters of a 
standard soil, will enable us to ameliorate a barren one. 
All soils primarily derive their origin from the crumbling 
and wearing down of the fragments of different rocks and 
mountain strata: hence their properties depend on the 
nature of their principal component parts. Three or four 
mineral substances, commonly called earths, for the most 
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part compose our arable land; these are clay, sand, lime, 
and magnesia; and a due admixture of all these is neces¬ 
sary in order to constitute what may be considered a fertile 
soil. 

In addition to the above-enumerated ingredients of a 
fertile soil, we may include the oxides of iron and manga¬ 
nese; animal and vegetable matters in a decomposing state, 
and saline, acid, or alkaline combinations. 

If a soil consists of pure sand, or is derived from pure 
limestones, in which there are no other mineral matters 
except flint, chalk, and silicate of lime, we may pronounce 
it as absolutely barren. Now as magnesian earth only 
constitutes a small portion of any soil and is often absent 
altogether, we must, seek for the fertilizing properties of a 
good soil in the argillaceous earth or clay. All the earths, 
which enter into and make up our arable soils, arc derived 
from what are called the primary unstratified and stratified 
rocks. 

Thus in order to trace how our hardest mountain-rocks 
are convertible into other strata, and these strata again 
into fertilizing soils, we have only to examine a piece of 
primitive rock—granite, for instance, by the simple means 
of chemical analysis, and we shall find in it nearly all the 
materials requisite for constituting'the earthy base of the 
finest and most productive soil. Time and the combined 
influences of water, air, heat, and frost, effect the gradual 
segcration and ultimate decomposition of the component 
parts of our hardest mountain-strata, as completely and 
effectually as the more rapid chemical processes. Granite 
consists of three distinct ingredients, viz., quartz, (flint, 
sand or silicious earth,) felspar , and mica. Now both the 
felspar and mica arc very compounded substances: they 
each contain silicious earth, clay, lime, and the oxide of 
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iron; but in the felspar, the lime is usually united with 
potash or vegetable alkali, while in the mica the lime is 
conjoined with the earth magnesia, and the mineral alkali 
called soda. Such are the results of our analysis of granite, 
in which wc discover all the earths, together with potash 
and soda, so necessary to form the bases of our common 
soils. 

Silica —silicious earth, flint, or sand, needs little de¬ 
scription ; it is distinguished from the other earths by its 
insolubility in either spirit of salt, aqua-fortis, or oil of 
vitriol; though it dissolves in the alkalies forming sub¬ 
stances called silicates; thus performing all the parts of 
an acid. 

Lime always occurs in soils in the form of chalk or 
united with carbonic acid, as carbonate of lime, which is 
easily disengaged from it with effervescence by most of the 
other acids. It is also found combined with phosphoric 
acid ; it dissolves in nitric acid (aqua-fortis) and muriatic 
acid (sjiirit of salt), forming soluble compounds; and forms 
with sulphuric acid (oil of vitriol) a substance, difficult of 
solution, called gypsum: unlike flint, it is not soluble in 
alkalies. 

Clay, too, needs little descriptive notice; when pure, 
it appears as a white powder; it is soluble in acids and 
alkaline liquors ; with sulphuric acid it forms our common 
alum. As met with in soils, it contains potash, and often 
ammonia. 

Magnesia exists in soils generally combined with car¬ 
bonic acid—(the common magnesia of druggists)—it is 
insoluble in caustic alkalies, but dissolves in all the mineral 
acids; and is distinguishable from all other earths found 
in soils by its ready solubility in solutions of alkaline car¬ 
bonates, or carbonates of potash and soda saturated with 
carbonic acid. c 
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There are two well-known oxides of iron, the black and 
the brown; the former is the scales separated upon the 
blacksmith’s anvil, and the latter the rust formed upon iron 
exposed to the air. The oxides of iron sometimes exist in 
soils combined with carbonic and other acids, and are dis¬ 
tinguished by forming ink with solutions of galls or oak- 
bark and Prussian blue with prussiatc of potash. 

Manganese is a heavy black mineral, and is used in 
bleaching; it is known from all other substances bv evolv¬ 
ing from muriatic acid a yellow suflbcatiug gas called 
chlorine. 

Vogel able and animal mailers arc known by their sensi¬ 
ble qualities, and by their property of being decomposed by 
heat—the animal portion emitting the smell of burnt wool¬ 
len rags or feathers. 

The saline compounds found in soils, are common salt, 
sulphate of magnesia (Epsom salt), sometimes sulphate of 
iron (green copperas), nitrates of lime and magnesia, sul¬ 
phate of potash, and carbonates of potash and soda. 

The silicious earth in soils is usually combined with 
cla} r and oxide of iron, or with clay, lime, magnesia, and 
oxide of iron, forming gravel and sand of different degrees 
of fineness. 

The carbonate of lime (chalk) is usually in an impalpa¬ 
ble form; but Sometimes in the state of chalky sand. 

The magnesia, if not combined in the gravel and sand 
of soils, is a fine powder united with carbonic acid. 

The impalpable part of the soil, which is usually called 
clay or loam, consists of fine sand, clay, lime, and magnesia; 
and is, in fact, usually of the same composition as the hard 
sand, but more finely divided. 

The vegetable and animal matters (and the first is by 
far the most common in soils) exist in different stages of 
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decomposition. They are sometimes fibrous, sometimes 
entirely broken down, and mixed with the soil. 

To form a just idea of the different soils, it is necessary 
to bear in mind the composition of the compound nature of 
granite, aud by extending the imagination a few steps fur¬ 
ther, we may conceive different rocks* in a state of decom¬ 
position, and ground into parts and powder of various 
degrees of fineness from coarse sand to impalpability; with 
some of their soluble parts, as potash and soda, dissolved 
in water, and that water adhering to the mass, and the 
whole mixed with larger or smaller quantities of the re¬ 
mains of vegetables and animals in different stages of decay. 

We have seen, then, that in addition to the calcareous, 
silieious, and argillaceous earths of the felspar, it contains 
also the oxide of iron and potash. Now as the iron is only 
in a state of partial oxidation, it rapidly absorbs oxygen 
both by its power of decomposing water and from the 


* The following tatilo will show prclly accurately tlic similarity of com¬ 
position of different mineral substances. 



FLINT 

LI MR 

CLAY 

MAGXKSIA 

Clay-slate _ 

... 49.23 

5.51 

14.56 

2.24 

Mica . 

... 40.35 

0 to 0.1 

30.8 

5.75 

Felspar . 

... 01.20 

6.75 

18.40 

— 

Serpentine .... 

... 2&25 

10.24 

6.45 

33.1 

Hornblende .. 

... 42.21 

12.24 

13.9J 

13.74 

In addition 

to these substances— 




Black 

Brown 




Oxide of Iron. 

Oxide of Iron. 

Totasli. 


Clay-slate contains 

20.7 

— 

1.7 


Mica „ 

— 

73 

9.22 & 3 

to 5 per ct. soda 

Felspar „ 

3.0 

— 

16.95 


Manganese is found in many minerals, and in masses, as in 

the grey hydrous 


peroxide, containing 97.83 per cent ; also in 

Common garnet, containing. 5.49 per cent. 

Hypcrstlicne „ .5.29 „ 

Hornblende „ a trace to 2.00 „ 

c 2 
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atmosphere. This increase of oxygen augments its bulk, 
renders its texture more friable, and tends thereby mechan¬ 
ically to segregate the particles of the rock:—the lime 
and the potash are acted upon in their turn by their strong 
affinity for water, and the power they equally possess of 
absorbing carbonic acid from the atmosphere, converting 
the lime into chalk, the potash into mild alkali : and these 
causes we see act both chemically and mechanically. In 
this manner, therefore, the disintegration and decomposition 
of the felspar and the mica is effected :—the former con¬ 
taining a larger proportion of argillaceous earth—acting as 
a kind of cement to the stone—forms a fine clay now mixed 
with the chalk and mild alkali; while the mica —more 
effectually resisting decomposition—crumbles down and 
mixes with it as sand of different degrees of fineness; 
but which likewise, in the process of time, yields to the 
same operating influences: ultimately rendering up its lime, 
oxide of iron, and magnesia, to commix with the other in¬ 
gredients of the felspar. Of the quartz —the least decom¬ 
posable of the three, from its more simple nature—it 
appears in the form of either gravel, flint, or sand, of 
various degrees of fineness ; and as its iron passes, by the 
absorption of oxygen, from the dark or black oxide, into 
the brown or red, it is more or less coloured. 

From what lias been said concerning the production of 
soils from rocks, it is evident that there must be at least as 
many varieties of soils as there are species of superficial 
rocks—in fact, there are many more ; so that any attempt 
at a scientific classification would be a vain labour. Davy 
laid down the general distinctions as follows:—“ That the 
term sandy, for instance, should never be applied to any soil 
that does not contain at least seven-eighths of sand and 
that “ sandy soils which effervesce with acids, should be dis- 
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linguished by the name of calcareous sandy soils, to distinguish 
them from those that are silicious. The term clayey should 
not be applied to any land which contains less than one- 
sixtli of impalpable earthy matter, not considerably effer¬ 
vescing with acids. The word loam should be limited to 
soils containing at least one-third of impalpable earthy 
matter, copiously effervescing with acids: and a soil to be 
considered as peaty, ought to contain at least one-half of 
vegetable matter.”* 

All soils capable of cultivation possess, more or less, 
the property of absorbing moisture from the atmosphere; 
and this in proportion as they contain a greater or less 
quantity of impalpable materials with vegetable and animal 
matter—the most fertile absorbing the largest quantity and 
in the shortest given number of hours: hence this quality 
affords us one method of judging of the productiveness of 
land. “ When this power is great, the plant is supplied 
with moisture in dry seasons; and the effect of evaporation 
in the day is counteracted bv the absorption of aqueous 
vapour from the atmosphere, by the interior parts of the 
soil during day, and by both the exterior and interior 
during night. The stiff clays, approaching to pipe clays 
in their nature, which take up the greatest quantity of 
water when it is poured upon them in a fluid form, are not 
the soils which absorb most moisture from the atmosphere 
in dry weather. They cake, and present only a small sur- 

* It is evident that there are many intermediate mixtures of all these; 
and that until we have more accurate analysis, wc cannot make out a 
scientific, classification: even the classification of Scliubler, recommended 
by Dr. Daubcny, (Journal of the Itoyal Agricultural Society, vol. 3, 
p. 156,) is defective, as containing no enumeration of the quantity of mag¬ 
nesian earth, silicates, and earthy phosphates. 

The annexed is Schubler’s Table of the classification and nomenclature 
of soils. 
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face to the air; and the vegetation on them is generally 
burnt up almost as readily as on sands. The soils that 
are most efficient in supplying the plant with water by 
atmospheric absorption, arc those in which there is a due 
mixture of sand, finely divided clay, and carbonate of lime 
(chalk), and some animal or vegetable matter; and which 
are so loose and light as to be freely permeable to the 
atmosphere.” The power of soils to absorb water from the 
air, is much connected with fertility. With respect to this 
quality, carbonate of lime and animal and vegetable matter 
are of great use in soils; they give absorbent power to the 
soil without giving it likewise tenacity: sand, which also 
destroys tenacity, on the contrary, gives little absorbent 
power. 

Davy found 1000 parts of a celebrated soil from Ormis- 
ton, in East Lothian, which contained more than half its 
weight of finely divided matter, of which 11 parts were 
carbonate of lime (chalk), and 9 parts vegetable matter, 
when dried at 212°—(water boils)—gained in an hour by 
exposure to air saturated with moisture at the temperature 
of 62°,—18 grains. 

1000 parts of a very fertile soil from the banks of the 
river Parret, in Somersetshire, under the same circum¬ 
stances, gained 16 grains. 

1000 parts of a soil from Mersea, in Essex, worth 45 
shillings an acre, gained 13 grains. 

1000 of a fine sand, from Essex, worth 28 shillings an 
acre, gained 11 grains. 

1000 grains of coarse sand, worth 15 shillings an acre, 
gained only 8 grains; while 

1000 of the soil of Bagshot-heath, gained only 3 grains.* 


* The following Table from Schublcr, (Journal of the English Agricul¬ 
tural Society, vol. 1, page 196), shows the comparative power of different 
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I have been thus minute, but I trust not tediously so, 
in giving a sketch of the origin of soils, their composition, 
nature, and chemical characters, with a view of leading the 
practical farmer to a correct estimate, that the intrinsic 
value of any particular soil depends more upon its mineral 
contents than it ever can do upon any quantity of vegetable 
manure that may be supplied to it. Farmers have too 
often been led away by early prejudices, and have too 
obstinately followed the steps of their great-graudsires, 
smiling with supercilious contempt at any thing which 
would divert or drive them from their beaten track and 
blind routine. “Give me plenty of muck, and you may 
try your new-fangled notions yourself,” is a fair specimen 
of the general reply we obtain from a certain class of the 
old stagers; and truly has it been remarked by Professor 
Liebig, that when an otherwise intelligent farmer is asked 
“ in what way and in what manner manure acts, we are 
answered, by the most intelligent men, that its action is 


earthy substances to absorb moisture iu given times; and will serve to 
illustrate the text. 


Kinds or Eautii. 


Silicious Sand. 

Calcareous Sand . 

Gypsum l’owder . 

Sandy Clay. 

Loamy Clay . 

Stitt' Clay. 

Grey pure Clay. 

Fine Carbonate of Lime (chalk) 
Fine Carbonate of Magnesia ... 
Humus (or vegetable mould) .. 

Garden Mould . 

Arabic Soil... 

Slaty Marl. 


1000 grains of earth spread on a sur- 
faee of 50 square inches, absorbed in 

12 horn’s. 

24 hours. 

-Is hours. 

72 hours. 

Grains. 

Grains. 

Grains. 

Grains. 

0 

0 

0 

0 

2 

3 

3 

3 

1 

1 

l 

1 

21 

20 

28 

28 

25 

30 

31 

35 

30 

30 

40 

41 

37 

42 

48 

49 

20 

31 

35 

.30 

09 

70 

80 

82 

80 

97 

no 

120 

35 

45 

50 

52 

16 

22 

23 

23 

24 

29 

32 

33 
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covered by the veil of Isis ;* and when we demand further 
what this means, we discover merely that the excrements 
of men and animals are supposed to contain an incompre¬ 
hensible something , which assists in the nutrition of plants 
and increases their size !” The methods employed in the 
cultivation of land, are different in every country and in 
every district; and when we inquire the cause of these 
differences, we receive for answer, “ that they depend upon 
circumstances.” “ No answer,” says Liebig, “ could show 
ignorance more plainly ; since no one has ever yet devoted 
himself to inquire what these circumstances are.” 

The revolution, however, of every half century pro¬ 
duces a wonderful change in the habits, manners, and 
customs of a nation: nay the very sentiments and feelings 
of the people undergo a progressive change by gradually 
overcoming old-established dogmas, and throwing oil' the 
fetters of ignorance and superstition ; and happily in the 
present age a spirit of enterprising inquiry is abroad, which 
promises a more enlightened understanding, and as a con¬ 
sequence, an enlarged liberality. Scientific institutions 
are multiplying in every part of Europe, and men begin at 
length to apply themselves with sober seriousness to the 
benefits which accrue from the yearly discoveries in science 
and the arts. Among these there is no one branch over 
which science is capable of throwing her light with more 
lustre, than that in which all mankind are equally bene¬ 
fited, viz., the business of agriculture—the improvement of 
the methods of culture of the soil, and consequent increase 
in its powers of production. There is no avocation, engag- 

* The inscription on statues of the goddess was thus—“ I am all that has 
been, that shall be, and none among mortals has hitherto taken qff' my veil.” 
The word “ Isis,” according to some authors, signifies “ ancient, ”—hence 
the inscription. 
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ing the time and occupying the attention of man, in point 
of utility, that can he compared to that of the pursuits of 
agriculture,—since upon it belongs the production of our 
food,— on it depend the riches of states, and the prosperity 
of all commercial enterprise. It is impossible, however, 
that the agriculturist can fully take advantage of the dis¬ 
coveries in science, unless he will make himself better 
acquainted with the nature, character, and composition of 
the different soils he is about to cultivate; as upon every 
farm he will meet with many varieties of soil, and as such, 
demanding opposite methods of culture. 

We Inn e already pointed out the leading component 
parts of the soil in general, and we will now explain the 
second point of our inquiry; or what are the component 
parts of manures, and in what way do they act as, or be¬ 
come assimilated into, the food of plants ? 

There are perhaps no two questions possessing a higher 
degree of importance to the practical farmer, than the 
solution of these inquiries. Of what matters manure (farm¬ 
yard, the excrements of animals, urine, &c.,) is composed, 
wc can readily ascertain by analysis; but in what way a 
plant possesses the power of decomposing the compound 
constituents of such manure—as ammonia, carbonic acid, 
water, &c.,—is one of those mysteries which is only refer¬ 
able to what is called the vital principle—for instance, the 
most powerful action of galvanism hitherto known, is found 
too feeble to decompose carbonic acid, and yet a mere 
sprig of any green plant will effect such decomposition 
with facility, by simply exposing it to the influence of solar 
light, in water holding this acid in solution. To speculate, 
therefore, upon such an inquiry would be foreign to the 
subject-matter of a limited essay: it being sufficient for 
our present purpose to know that such is the ultimate fact. 
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In the seed of every plant we recognise a certain force or 
power of growth—this force tends to the development of a 
simple germ, and under the favourable influences of air, 
heat, and moisture, surrounded by proper nourishment, 
this germ progresses to a plant;—this force, then, we are 
content to call the vital force, or vitality. 

Reverting, then, to farm-yard manure as a principal 
source of supply to our arable lands, we find that its active 
properties and relative value depend upon the quantity of 
nitrogenous matters and inorganic substances it contains. 
As we cannot admit that any single element (as oxygen, 
hydrogen, nitrogen, or charcoal—phosphorus, sulphur, &c.) 
is generated by the vital principle, it is quite certain that 
every constituent of the body of man and animals is derived 
from plants; all these elements being found in plants and 
soils, and again in the animal organism. Hence all those 
inorganic matters of plants, not required for the support of 
the animal organism, are expelled from it, either in the 
form of liquid or solid excrements. If we collect the pro¬ 
ducts of the putrefaction of animal matter, we find them to 
consist of carbonic acid and ammoniacal gas, till ultimately 
only a residue remains, which consists chiefly of phos¬ 
phoric acid united with lime, and other salts in their bones. 
In this way, then, the carbon or charcoal, and the oxygen 
of the animal tissue are restored to the air, from whence 
the plants derived them; while the nitrogen and hydrogen 
also unite to escape into the atmosphere in the form of 
ammonia; both these compounds, in the cycle of time, 
becoming subservient to the growth and maintenance of a 
future generation of plants ! 

Again, as the phosphoric acid was primarily derived 
from the soil by the plants, which became assimilated or 
converted by the animal organism into the tissue or sub- 
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stance of bone, so, in like manner, it must be regarded as a 
powerful manure, or essential constituent of plants : hence 
it follows that by exporting this phosphate of lime (bone 
earth) from the soil in the fattening of cattle, we must 
sooner or later impoverish the soil; and that unless we 
artificially restore it back, it would be impossible long to 
preserve the fertility and productiveness of such a soil. 
Animal matters, therefore, render back ammoniacal salts to 
the soil and air, and the soil becomes regenerated with the 
phosphates of lime and magnesia, together with other salts, 
by the application of manures containing bone earth as a 
constituent* If we examine the composition of solid and 
fluid animal excrements, we ascertain what substances the 
soil receives when these matters are applied to it either 
alone or mixed, or as they exist in farm-yard and stable 
manures. What then, it may be asked, are these sub¬ 
stances in animal excrements, which exert such an influ¬ 
ence upon vegetation ? are all excrementilious animal 
matters of a like nature and power, and do they in all cases 
serve as nourishment to plants by an identical mode of 
action ?—We have already shown that the mere vegetable 
fibre of all manures serves only to replace the humus of the 


* Phosphate of lime (nr hone carlli) may he made artificially—thus if we 
place a bit of the inflammable substance called phosphorus (which is dis¬ 
tilled from decomposed bones by the aid of charcoal,) in a little saucer 
placed in the centre of a common dinner plate, the bottom of which is 
covered with water, sot fire to the phosphorus by a hot wire and invert a 
glass bell-jar over the plate, we shall find it rapidly filled with a dense white 
vapour, which after a short time will condense on the internal sides of the 
glass jar, and become absorbed by the water. This water will now he 
found to taste quite sour or acid, and if carbonate of lime (chalk) bo 
gradually added to it, till it ceases to hiss, a white powder will fall down, 
which is phosphate of lime : a substance identical with the powder of a 
well-burnt bone. 
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soil, and as a textural constitutent add to its friability and 
power of absorbing moisture from the air, and by its gradual 
decomposition of supplying carbonic acid to the roots of 
the young plant. 

We will here digress for a few pages in order to con¬ 
sider the effects of green crops, alternate cropping, and the 
chemical action of paring and burning. 

We have before observed (p. 18) that when green crops 
are to be employed for enriching a soil, they should be 
ploughed in, if it be possible, at the time when the flower 
is beginning to appear, for it is at this period that they 
contain the largest quantity of soluble matter, and that their 
leaves are most active in forming tint rillre matter. Green 
crops, as white mustard, Indian corn, lentils, buck-wheat, 
tares, &c., pond weeds, the paring of hedges and ditches, 
or any kind of fresh vegetable matter, require no prepara¬ 
tion to fit them for manure. When ploughed in their 
decomposition proceeds slowly beneath the soil; the solu¬ 
ble matters are gradually dissolved, and the slight fermen¬ 
tation—checked by the want of a free communication of 
air—tends to render the woody fibre soluble, without 
occasioning the rapid dissipation of gaseous matter. It 
has been urged against the practicability of this important 
means of enriching the soil, particularly in North Britain— 
first, “The want of a due appreciation of its value; second, 
The lateness of the harvest, and consequent slowness of 
growth between the time of sowing the plants and that of 
ploughing them in ; third, Its being inadmissible except at 
particular points of the rotations in common use; and 
fourth, The carrying out to an unwarrantable extent the 
principle, that green vegetable substances, to be profitably 
employed as manures, ought to be, in the first place, used 
as food for animals.” All these arguments, however, do not 
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apply to tlie south and west of England, nor to the general 
system of Norfolk fanning; and as we know the fact that 
such crops draw but very sparingly from the soil, it will be 
granted, as a matter of course, that the amount of produce 
that can be so raised is a portion corresponding to what the 
crops hare drawn from the air, above what was contained 
by the manure in the soil. Now the decay of such vegetable 
matter, when placed beneath the surface of the soil, pro¬ 
ceeds more or less rapidly according to the composition of 
the soil in which it is so buried, and on its greater or less 
porosity, 'rims it will ensue quickly in a calcareous or 
chalky soil; for the power of organic matters to absorb 
oxygen (one of the constituents of air) and to putrefy, is 
much increased by contact with the alkaline constituents, 
and by the general porous nature of such kinds of soil 
which admit of the free access of air. Hence, in heavy 
adhesive soils, consisting of loam or clay—although such 
crops, when ploughed in, tend to render them more porous 
by a division of parts, and thus materially add to their tex¬ 
tural character—still the decomposition of the vegetable 
matter proceeds more gradually: the more impervious 
nature of such soils preventing the play of the atmospheric 
oxygen. 

We have before shown that the inorganic substances 
of all plants are derived exclusively from the soil, and that, 
as each crop removes a certain portion of these, the soil 
must become more or less deteriorated, unless this supply 
can be maintained by the decomposition of mineral matter 
in the soil—which even in those derived from clay-slate, 
basalt, and the felspars, is but a limited source—or by the 
application of such manures containing these inorganic 
substances, obtained from sources foreign to the farm. 

It follows, therefore, that if we raise a fallow crop, and 
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that this crop draws nearly the whole of its weight from 
the air, and we plough this into the soil at that period of its 
growth when it is capable of furnishing the most soluble 
and nutritive matters to the soil, wc gain all that amount 
of carbonaceous matter to become serviceable, or minister 
to other succeeding crops of a more profitable kind. 

Poor soils, that is, such as contain but little decaying 
organic matter, or vegetable mould, are thus surprisingly 
improved by this means ; and when we consider that those 
plants which furnish the most valuable food for man and 
animals, aTC almost all incapable of cultivation on such 
poor soils, while they draw more largely on tlic soils than 
any other plants for their support, we must be convinced, 
that if we can, from lime to time, raise such a fallow-crop 
as withdraws but little or nothing from the soil, but ex¬ 
tracts its nutriment from the atmosphere; that by such a 
system we must considerably add to the productiveness of 
our poorer lands. In the selection of plants for attaining 
these important ends, the farmer should employ those 
which grow rapidly; which are chiefly nourished at the 
expense of the air, capable of autumnal growth, and that 
they arc hardy, and suitable to the soil and climate. One 
great advantage obtained by the employment o {green crops 
is, that they more speedily and completely decompose than 
dry manures—as long litter and unfermented straw. The 
same may be said of these crops or other vegetable matter, 
in a dry state, as then a change has already taken place in 
its sap, which for some time resists the combined action of 
air and moisture ; hence (as we shall more fully show here¬ 
after), mere dry straw, when introduced under the surface 
soil, decomposes slowly, requiring to be mixed with sub¬ 
stances capable of more rapid decomposition, as the solid 
and liquid excrements of cattle. This is not the case, how- 
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ever, with green succulent plants, which contain in their 
sap, at the time of flowering, not only albumen but other 
azotisecl matters highly susceptible of decomposition; and 
which, once commenced, speedily induces decay in the 
woody and cellular structure of the plants. 

Such, then, being the ready susceptibility of succulent 
plants to enter into decomposition, it is obviously of great 
importance to plough them in to such a depth as will pre¬ 
vent the drying action of the air on the one hand, but at 
not too great a depth to hinder the access of air, whereby 
to prevent decay from taking place;—three or four inches, 
according to the tenacity or permeability of the soil, will 
in general suffice for this purpose. The preference the 
farmer may give to swell plants as he may use for the pur¬ 
pose of green-manuring, should depend, likewise, upon the 
circumstances of season, climate, soil, and rotation, whether 
he selects peas, vetches, buck-wheat, aftermath clover, 
lupine, rye, spurrey, rape, <!ke.; each of these may deserve 
a preference in particular localities, of which the practical 
agriculturist will have but little difficulty of judging. 

The breaking up of old pastures is, in one sense, but a 
green-manuring, although farmers generally are not in the 
habit of viewing it in this light; for when thus made arable, 
not only lias the soil been enriched by tlie slow decay of 
the plants which have left soluble matters in tlie soil; but 
tlie leaves and roots of the grasses living at the time and 
occupying so large a part of the surface, afford excrementi- 
tious matters—saccharine, mucilaginous, and extractive— 
the gradual decomposition of which affords a supply of 
food for future plants, by furnishing carbonic acid, which 
is the true source of the carbon, or tlie base of the woody 
fibre of plants. 

In such strong soils, where the naked fallow is indis- 
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pensable and the seasons are favourable, there can be no 
doubt but that by raising one of the above-mentioned 
crops, in time to be ploughed in, before the season of sow¬ 
ing winter wheat, would be attended with the best results; 
not that such an expedient is intended altogether to super¬ 
sede the system of common manuring, but simply as a 
means of breaking the texture of such soils, and thus in¬ 
creasing their permeability. In all stiff clay farms where 
the rotation is short, or where, from the want of fallow- 
crops, the sources of other manures are much curtailed, 
such a system cannot fail to work much improvement, not 
only in the textural character of the soil itself but in the 
amount of the produce of the future crop cultivated ; for 
it should be recollected that if wheat is one of the crops 
intended to be grown, it is one most benefited by such a 
system of tillage and manuring. 

It would be impossible in a limited essay of this kind, 
to enter fully into the discussion of anyone subject; but 
connected with fallow-cropping, we will cursorily glance 
at the effects of summer and winter fallowing. There 
can be no doubt that, except in some instances already 
noticed, the benefits arising from fallows have been much 
over-rated. Thus a summer fallow or a clean fallow may 
be sometimes necessary in lands overgrown with weeds, 
particularly if they are loamy sands which do not admit of 
being pared and burnt with advantage (though by proper 
management no land would be in such condition), but it 
is certainly unprofitable as part of a general system of 
husbandry. In a summer fallow a period is always lost in 
which vegetables might be raised either as food for animals 
or (by fallow crops) as nourishment for the plants that arc 
to succeed; and in a stiff soil the texture is not so much 
improved as when it is exposed to the effects of a winter’s 
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frost, when the expansive powers of ice, the gradual 
dissolution of snows, and the alternations from wet to dry, 
tend to pulverize it, and to mix its different parts together. 
Hence the old method of summer fallowing has to a great 
extent, in Norfolk ai least, given place to the cultivation of 
turnips, beet-root, potatoes, and such root-crops as are 
cultivated in drills. Although these root-crops grow best 
in the more friable loams and porous soils, still by the 
system of under-tile drainage, now becoming so general in 
this country, and the use of improved implements of tillage, 
such as the clod-crusher, many of the stiff clays and loam 
soils that were formerly /allowed, are now made to produce 
fallow-crops; thus saving a year out of four, without any 
material deterioration of the other crops of the rotation; 
and at the same time considerably augmenting the amount 
as well as enriching the quality of the farm-yard manure. 
Nothing will tend more to improve stiff' clayey soils than 
thorough drainage ; and the price of draining tiles is 
now no longer an impediment—the increased produce of 
the first two years, not to take into the estimation the per¬ 
manent value of the land, will doubtless repay the outlay.* 
The cultivation of grain-crops, which upon stiff soils 
recur so frequently, often causes weeds to spring up, which 
partly by shedding their seeds before the gathering of the 
grain-crops, and partly by the extension of the roots of 
perennial species (living more than two years), accumulate 

* 1 have seen a draiu-tile manufactured by Mr. T. Cunnington of Wis¬ 
bech, which not only possesses great strength, but which, from its shape, 
(being a curved nrclt resting on a firm flat bottom) would bear the weight 
of the trampling of a horse without breaking. These tiles arc 1 foot in 
length, by 2, 2\ to 3 inches inside diameter, and cost 25 to 2S and 30s. per 
thousand according to the length and size. There is another drain-tile also 
made by Mr. Cunnington, at the same price and of the same size, drawings 
of which will be found engraved on the plate. 

I> 
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to such an extent as to demand a great deal of labour and 
tillage to extirpate them from the soil. Whenever the soil 
will at all admit, however, of the cultivation of root-crops, 
these weeds and roots may be destroyed during the pre¬ 
paration of the land for those crops, and by the subsequent 
hoeing and tillage that the cultivation of fallow-crops in 
drills so well admits of. Cases, however, may occur where, 
from carelessness or mismanagement, land, capable of pro¬ 
ducing root-crops, becomes so infested with weeds as to 
require a whole summer’s fallow to clean it effectual¬ 
ly'. Before we can understand the chemistry of fallow¬ 
ing, we must consult the physiology of vegetable life, and 
ask ourselves how or why it is that plants of the same 
species do not thrive upon the same soil when grown in 
succession r 

It had been long observed that a field which had become 
unfitted for the growth of one kind of plants, would, never¬ 
theless, grow another of a different species, hence arose the 
system of the rotation of cropping ; but as agriculture bad 
not sought the aid of chemical principles, the farmer was 
still left in the dark as to the cause. When, however, he 
shall understand the nature of the substances which each 
species of plants requires for its nourishment, whether to 
be drawn from the soil itself, or derived from manure; and 
when he shall arrive at the knowledge of what those sub¬ 
stances are, that one generation of plants returns to the 
soil, upon which another can flourish ; then will he duly 
appreciate those means of help which an inquiry into 
science cannot fail to supply', and not till then will he 
understand the art of making a rational application of 
chemical discoveries. 

The experiments of Macaire Princcp prove beyond all 
doubt that many plants arc capable of emitting certain 
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extractive matters from their roots, and that these excre¬ 
tions are greater during the night than by day. For 
instance—to come to the point as to the practice and value 
of the rotation of crops, as wheat after peas or beans—if 
we cause a plant of the family of the Legumens (peas, beans, 
tares, lentils, &c.,) to grow in water, we shall find that this 
water acquires a brown colour. If, then, we place other 
plants of the same species in this water, we shall find that 
they are not only impeded in their growth, but fade pre¬ 
maturely. If, however, we cause corn plants, as wheat, 
or barley, to grow in this same water in which the legumens 
sickened, they not only grow vigorously in it, but, after a 
time, the brown colour of the water becomes sensibly di¬ 
minished ; thus proving that a certain quantity of the 
excrements of the legumens has been absorbed by the com 
plants.. 

Thcxiew taken bv Decondolle is, that the roots of 
plants imbibe soluble matter of every kind from the soil, 
and thus necessarily absorb a number of substances which 
arc not adapted to the purposes of nutrition, and as such, 
must subsequently bo expelled by the roots and so returned 
to the soil as excrements. Now although the excrements 
of a carnivorous animal contain no constituents fitted for 
the nourishment of another of the same species, “it is 
nevertheless possible,” says Liebig, “ that an lierbifcrous 
animal, a fish or a fowl, might find in them certain undi¬ 
gested matters capable of being digested in their organism, 
from the very circumstance of their organs of digestion 
having a different structure. This is the only sense in 
which we can conceive that the excrements of one animal 
could yield matter adapted for the nutrition of another.” 
That this reasoning is correct, no one surely will dispute. 
If then, one kind of plants, by their roots, excrete matters 

I) 2 
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back to tlic soil, which serve as the food of other plants of 
a different species, we obtain at least a mechanical idea of 
the effects of a rotation system of cropping. But the main 
question as to what these matters arc ? whether, as Decon- 
dollc supposes, they arc drawn from the soil, or whether 
they are, in part at least, derived from the atmosphere, 
remains still to be discussed. We have shown that different 
plants withdraw dissimilar materials from the soil; one 
plant extracting alkaline, another acid, a third earthy 
phosphates, and a fourth mineral matters, into their several 
structures. Again, we see that some plants are almost en¬ 
tirely independent of the soil for support; whilst in the 
case of pine-forests, and meadow-land, the soil receives 
considerably more carbonaceous matter excreted by the 
roots, than what the plants derived from the soil. 

It is quite certain that as excrements cannot be’assim- 
ilated or again digested by the plants which rejected them, 
the more of these excrcmcntitious matters which the soil 
contains, the less fertile must it be for the plants of the 
same species. These excrcmcntitious matters may, however, 
still be capable of assimilation l>y another kind of plants, 
which would thus remove them from the soil, and render 
it again fertile for the first. And if the plants last grown 
also expel substances from their roots, which can be ap¬ 
propriated as food by the former, it is evident they will 
improve the soil two ways. Now the experiments of 
Macaire Princep afforded, as their main result, that the 
characters and properties of the excrements of different 
species of plants are different from one another, and that 
some plants expel cxcrementitious matter of an acrid or 
resinous character, others mild substances resembling gum. 
The former of these may be regarded as poisonous, the 
latter as nutritious. The investigations of the same able 
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chemist afford positive proof that the roots, probably of all 
plants, expel matters which cannot be converted in their 
organism either into woody fibre, starch, vegetable albumen, 
or gluten ; since their expulsion indicates that they are 
quite unfitted for this purpose. Again, it is certain that 
these gummy and resinous excrements could not have been 
contained in the soil; and as we know that the carbon of a 
soil is not diminished, by culture, but, on the contrary, in¬ 
creased, w'e must conclude that all excremcntitious matters 
which contain carbon, as gum and resin, must be formed 
from the food obtained by the plants from the atmosphere. 
Let us see what these excrements are, and in how far they 
are produced ? Both gum and resinous matter, to which 
these excrements arc likened, arc compound substances, 
consisting of carbon and the elements of water, produced 
in consequence of the transformations of the food, and of 
the new forms which it assumes by entering into the com¬ 
position of the different organs of the plant. M. Decon- 
dolle’s theory is, properly, but a modification of an earlier 
hypothesis, which supposed that “ the roots of different 
plants extracted different nutritive substances from the soil, 
each plant selecting that which was exactly suited for its 
assimilation.” According to this hypothesis, the matters 
which arc incapable of assimilation by the organs of the 
plant, are not extracted from the soil; while Decondollc 
considers that these matters are returned to it in the form 
of excrements. Now both these views will explain how it 
happens that after corn, corn cannot be raised to advantage; 
nor peas after peas ; but they do not explain how a given 
district of soil is improved and fitted for the growth of 
future plants by such land lying fallow, and how this 
amelioration takes place in proportion to the care and 
pains with which it is tilled and kept free from weeds; 
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soil. In those soils which contain a large excess of inert 
vegetable matter, the destruction of it by burning must be 
beneficial, as the carbonaceous matter and alkaline fixed 
salts contained in the excess of vegetable fibre will be of 
far more service to the future crop than such excess of 
vegetable fibre otherwise could be. The process of burn¬ 
ing renders the soil less compact, less tenacious and reten¬ 
tive of moisture; and when properly applied, may convert 
a surface soil that was stiff", damp, and in consequence, 
cold, into one powdery, dry, and warm; and far better 
adapted as a bed for vegetable life. 

All soils, therefore, that contain too much dead vegeta¬ 
ble fibre, and which consequently lose from j to of their 
weight by inceneration; and all such soils as contain their 
earthy constituents in a fine state of division, as the stiff" 
clays and marls, are improved by burning. The. very 
reverse, however, is the case if we apply this process to 
coarse sands in which vegetable matter is deficient, or 
even in rich soils containing a due mixture of the earths; 
and in all cases in which the texture is sufficiently loose, 
or the organic matter of the soil sufficiently soluble; in 
such cases the process of torrification never can be advan¬ 
tageous. It is evident, therefore, that this method of im¬ 
proving the land ought only to be had recourse to when it 
contains a superabundance of dead vegetable matter on 
the surface, as in the case of a drained marsh or peat. 
Whenever it has been applied to poor silicious sands or 
thin heath land, in which little organic matter is present 
(especially where the burning has been followed by over¬ 
cropping), it is not to be wondered at that such land has be¬ 
come unproductive. The constituent nature of a heath soil 
considered, it would be a far more judicious method to 
induce a decay of its inert vegetable matter by the appli- 
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cation of lime and farm-yard manure, than to resort to so 
destructive a process as that of burning. 

The beneficial effect, however, of burning strong marl 
and stiff clay soils, rests entirely upon chemical doctrines. 
The advantage of spreading burnt clay and the ashes of 
soils containing iron upon our fields, although so long 
considered incomprehensible, admits of a very simple 
explanation. The virtues of the process were formerly 
ascribed to the great attraction exerted by dry clay and 
ferruginous earth for water; but it will be recollected that 
common dry arable land possesses this property in as great 
a degree. The tme cause of their action is this:—The 
oxides (rusts) of iron and clay are distinguished from all 
other metallic oxides by their power of forming solid com¬ 
pounds with ammonia: they therefore absorb ammonia 
from the atmosphere and rain water which always contain 
this gaseous substance. In like manner all minerals, con¬ 
taining clay or the oxide of iron, possess this property of 
absorbing ammonia from the atmosphere, and of firmly 
retaining it in their substance. Thus the peculiar odour 
exhaled by moistening pipe-clays and minerals containing 
clay, with caustic potash, is owing to the presence of am¬ 
monia. Soils, therefore, which are manured with burnt 
clay and the oxides of iron, act by absorbing ammonia—an 
action which is much favoured by the increased porosity 
of their texture, while they equally prevent the escape of 
the ammonia by the chemical property they possess of 
forming compounds with it. The process of paring and 
burning of such clay soils has also the secondary influence 
already alluded to, viz., that of rendering the land more 
porous, and, therefore, permeable to air and moisture. 
The effects of such conditions are that this absorbed am¬ 
monia is capable of being separated from these soils by 
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every shower of rain, and so conveyed to the roots of the 
plants in a soluble state: thus acting over and over again 
the same part as if the plants were watered from time to 
time with putrid urine. In those soils containing a largo 
excess of vegetable matter, the operation of burning will 
furnish a large quantity of charcoal, which will not only 
tend to loosen and give porosity to stiff clays, but it also 
possesses the very remarkable property of absorbing many 
times its own bulk of ammoniacal gas ; indeed, after being 
recently burnt, it is capable (according to Saussure) of ab¬ 
sorbing ninety times its volume of ammonia, which it 
again readily parts with on moistening it with water. 
Decayed woody fibre approaches very nearly to charcoal 
in this power. Decayed oak-wood, previously dried, absorbs 
seventy-two times its volume of ammoniacal gas ! These 
facts explain in the most satisfactory manner the further 
action of vegetable mould, which is woody fd>re in a de¬ 
cayed state ; for not only docs it furnish carbonic acid, but 
it acts a further or secondary part in absorbing and retain¬ 
ing ammonia and water; thus supplying the plant with all 
the essential requisites for its growth and development— 
water, carbonic acid, and ammonia, containing all the 
elements necessary for the support of animal and vegetable 
life! 

Resuming our subject (p. 34) on the action of animal 
excrements—it was formerly supposed that the action of 
the solid excrements of animals depended upon the decom¬ 
position or decay of inorganic matters, which replaced the 
humus or vegetable mould, and on the presence of certain 
compounds containing nitrogen, which assisted in the pro¬ 
duction of gluten and other substances abounding in this 
element. The solid excrements of animals, however, are 
found to contain too small a portion of nitrogen to act any 
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prominent part in the nutrition of plants. “We may form,” 
says Liebig, “a tolerably correct idea of the chemical 
nature of the animal excrement without further examina¬ 
tion, by comparing the excrement of a dog with its food. 
When a dog is fed with flesh and bones, both of which 
consist of organic substances containing nitrogen, a moist 
white excrement is produced which crumbles gradually to 
a dry powder in the air. This excrement consists of the 
phosphate of lime of the bones, and contains scarcely one 
hundredth part of its weight of foreign organic substances.” 

The like comparison holds good in respect to the solid 
excrements of all other animals, as contrasted with their 
food : the process of nutrition extractiftg nearly the whole 
of the nitrogen from the food, in order to increase the 
animal structure or to supply its waste ; and this being the 
case, the excrements must necessarily contain less of this 
element than what existed in the food consumed. Thus 
100 parts of dried horse-dung (equal to 400 parts of fresh) 
contain oidy 0.8 of nitrogen. Calculating that the animal 
from which this dung was voided, to have been fed upon 
beans, oats, and hay, (the beans especially abounding in 
nitrogen,) we must be satisfied how little such dung can 
exercise any powerful influence on the development of corn 
plants. When, however, this dung becomes mixed with 
the liquid excrement or urine, as it does in stable manure, 
it becomes a material possessing a much greater power, 
inasmuch as it now contains a larger amount of nitrogenous 
substances, or animal salts and compounds, containing tills 
element in abundance. If we analyse the urine of a horse, 
we find it composed, in 1000 parts, of a peculiar anamalised 
substance called urea (7 parts); a peculiar acid called 
liippuric acid, united with soda, (24 parts); and various 
other salts and water (969 parts.) Now all these solid 
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matters of the urine contain a large amount of nitrogen. 
During the decomposition of urine—in other words, when it 
becomes putrid, it undergoes a change, giving rise ex¬ 
clusively to the production of ammoniacal salts; while the 
most important compound, urea, is converted into carbonate 
of ammonia. In human urine we find as much as 8 per 
cent, of urea, and more than 2 per cent, of ammoniacal 
salts, with about 1 per cent, of inorganic matters, which 
must act a very important part in the soil, by supplying 
soluble food to the plants growing in it,—in other words, 
by enabling the plant to form gluten in the seeds, as in 
wheat, rve, and barley. Hence, when we employ animal 
manure in the cultivation of grain and those vegetables 
which serve as provender to cattle, it affords a convincing 
proof that the nitrogen which is found in the seeds, &c., 
of such food, is derived from the ammonia which such 
manures contain. 

Gluten is a substance possessing highly nutritive qual¬ 
ities ; and predominating in wheat over all other grain, 
causes it to rank highest in the scale of vegetable food. 
This gluten contains nitrogen, and as any particular wheat 
or other grain contains more or less of this substance, in 
such a ratio is it valuable as food.* It is evident, therefore, 


* The analysis of different kinds of Wheat affords according to the soil 
and season, very striking differences in the quantity of gluten, or thus— 

French Wheat contains . 12.5 (Proust.) 

Bavarian ditto . 24.0 (Vogel.) 

Winter Wheat . 19.0 (Davy.) 

Summer ditto. 24.0 ,, 

Sicilian Wheat. 21.0 „ 

Barbary ditto. 19.0 „ 

Meal of Alsace Wheat. 17.3 

Wheat—grown in the Botanical gardens of Paris—.. 20.7 
While a specimen of Winter Wheat only yielded.3.33 per cent, of 
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that if we apply a manure rich in compounds, containing 
nitrogen and other inorganic substances, we shall augment 
the production of the grain as well as increase the amount 
of the gluten which such grain contains. The action, then, 
of all manures of animal origin, in as far as regards the 
appropriation of nitrogen by the plant, is entirely depend¬ 
ent upon the quantity of ammonia or its compounds 
which such manures can generate. Let us, for example, 
contrast the difference between the same kind of wheat 
grow n upon a soil manured with cow-dung, and the same 
soil manured with human urine:—100 parts of wheat from 
the cow'-dunged soil yielded 11.95 of gluten and 64.34 per 
cent, of starch; whilst 100 of wheat from the urinised soil 
afforded a maximum of 35.1 per cent, of gluten. Here then 
we see that the different modes of culture produced differ¬ 
ent results: cow-dung containing only a very small quan¬ 
tity of matters yielding nitrogen—the urine supplying this 
element in abundance. 

Reverting to farm-yard manure, we will summarily ex¬ 
amine its nature and composition. Taking it as a whole 
we may consider it as a varied mixture of fermenting or 
fermented litter and straw, with the solid and liquid excre¬ 
ments of cattle. Now as these cxcremontitious matters 
abound in all the fertilizing elements of plants, we will 
endeavour to trace their source. We see by the food con¬ 
sumed by men and animals that they increase in size and 
weight from the earliest period of their existence until they 
have attained full maturity. Every constituent part of the 
animal organism, we again repeat, must then have been 
primarily derived from the vegetable kingdom; since we 

gluten.—Such great discrepancies must be owing, or referable, to some 
cause either in the composition of the soil or the quality of the manure 
made use of in their cultivation. 



cannot admit of any one element being generated by the 
vital power or principle.* Wc have shown, too, that those 
inorganic matters which are not immediately required for 
the purposes of nutrition are voided as excrements. Four 
elementary bodies compose all the organised parts of 
animal and vegetable structures. Charcoal and the ele¬ 
ments of water (oxygen and hydrogen) constitute the 
greater part of all vegetable matter; while these same ele¬ 
ments united with nitrogen form or compose all animal 
structures. All vegetables, however, contain more or less 
of an appreciable portion of nitrogen or azotised matter— 
which if it does not absolutely enter into the composition 
of a particular organ, is, nevertheless, found in the fluids 
which circulate through it. Thus the starch of wheat is 
destitute of nitrogen, but it exists in the gluten of this 
graiu.f The analysis of hay shows it to contain about one 
per cent, of nitrogen. 

Nitrogen is contained in the sap of plants, and is an 
essential constituent of vegetable albumen, and indispensa¬ 
ble for its production; it is also contained in the seeds and 
fruits of all plants. Indeed from the quantity of nitrogen 
contained in different substances used as aliments, their 
relative nutritive qualities may bft deduced. This fact is 
clearly made out in the following table, translated from 


* Vitality is the power which each organ of a plant or animal possesses 
of constantly reproducing itself; for this it requires the supply of substances 
which contain the constituent elements of its own substance, and are capa¬ 
ble of undergoing transformation. All the organs together, cannot generate 
a single clement, as carbon, nitrogen, or a metallic oxide. 

t Gluten is easily separable from the flour of barley, wheat, or rye, liy 
making it into a paste and washing it wider a stream of water; the starch 
separates as a fino milky powder, leaving a tenacious substance in the 
hand;—this is the gluten. 
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Doussingault (Annates de Chimie, Nov., 1886). It merits 
the attention of every stock fanner. 


Substances Compared. 

Per centace of water 1 
lost in drying at 212 1 
deg. Fahrenheit. | 

r 3 

ol . 
IIS 

III 

Z a J 

II s 

% 

rQ . 

o w .2 

B.S § 

° c- 

o r w 

O Cu 

m bo a 
Zi o •-* 

Theoretical j 

Equivalents. 

Practical 

Epuivalents. 

100 parts of Good Hay being 
taken as a Standard. 

Common hay. 

11.2 

1.18 

1.04 

100 

100 

Hay, reel clover, cut in flower 

16.6 

2.77 

1.76 

60 

90 

Clover, green. 

.... 

.... 

0.50 

208 


Lucerne, hay. 

16.6 

1.66 

1.38 

75 

90 

Ditto, green . 

.... 

.... 

0.38 

347 


Vetch halm, dried. 

11.0 

1.57 

1.41 

74 

83 

Wheat straw . 

19,8 

0.30 

0.20 

520 

400 

Itye straw . 

12.2 

0.20 

0.17 

611 

400 

Oat straw . 

21.0 

0.36 

0.19 

547 

400 

Harley straw . 

11.0 

0.26 

0.20 

520 

400 

Potatoes. 

92.8 

1.80 

0.37 

281 

200 

Jerusalem artichokes. 

75.6 

2.20 

0.42 

248 

205 

Cabbages, hearted. 

92.3 

3.70 

0.28 

371 

429 

Carrots . 

87.6 

2.40 

0.30 

317 

319 

Manglo-wurzel . 

90.5 

2.70 

0.26 

400 

397 

Turnips . 

91.8 

2.20 

0.17 

612 

607 

Ileans . 

7.9 

5.50 

5.11 

20 


Peas, yellow . 

16.7 

4.08 

3.40 

31 

30 

French beans, white . 

6.0 

4.30 

4.08 

25 


Lentils . 

9.0 

4.40 

4.00 

26 


Vetches . 

14.6 

5.13 

4.37 

24 


Rape cake . 

10.5 

5.50 

4.92 

21 


Maize . 

18.0 

2.00 

1.64 

63 

59 

Buck-wheat . 

12.5 

2.40 

2.10 

50 


Wheat . 

10.5 

2.38 

2.13 

49 

27 

Rye . 

11.0 

2.29 

2.04 

51 

33 

Barley . 

13.2 

2.02 

1.76 

59 

54 

Oats . 

12.4 

2.22 

1.92 

54 

61 

Wheat flour . 

12.3 

2.60 

2.27 

46 


Barley flour . 

13.0 

2.20 

1.90 

55 

... 


The first three columns require no explanation. The 
fourth, entitled “ theoretical equivalents ,” shows the 
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weight of each aliment, which is equivalent to, or can re¬ 
place 100 parts of good hay. The numbers in this column 
are calculated from the quantity of nitrogen contained by 
the different aliments in their natural state, and the chief 
interest in the table is the comparison of the numbers thus 
found, with those of the fifth column entitled “practical 
equivalents." These practical equivalents indicate the 
weight of each aliment required to maintain an adult 
healthy animal for a given time at a uniform weight—the 
same standard being adopted as in the fourth column. 

These examples of the quantity of nitrogen found in 
different aliments, will be sufficient for our present inquiry, 
our object being to examine the inorganic matters found in 
the dung of animals. If we take the analysis of the ex¬ 
crements of different animals living upon vegetable food, 
we shall arrive at what substances the soil receives thVough 
their means. Thus 1000 of horse-dung dried at a little 
above the boiling heat of water, lost 714 parts of water 
and left 286 of a dry vegetable mass, which when burnt 
left 17 parts of ashes ; and these, when subjected to ana¬ 


lysis, gave 

Silicious earth. 6.4 

Phosphate of lime . 0.8 

Carbonate of lime . 3.0 

Phosphates of magnesia and soda. 5.8 


16.0 

The following table of Boussingault contains substances, 
several of which are almost exclusively used as the food 
of man—wheat-flour being taken as the standard, and esti¬ 
mated at 100: as the leaves of cabbages, the roots of car¬ 
rots, and potatoes, may be ground down into powder, when 
dried at the heat of boiling water (212°); these dried 
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matters are, in the table, designated flour. The equivalents 
arc all theoretical, that is, they are calculated from the 
nitrogen they contain, and the numbers express the weights 
of the respective substances that are equivalent to 100 parts 
of wheat flour:— 

Substances. Equivalents. Substances. Equivalents. 

Wheat Flour. 100 \ Haricots, White . 56 

Wheat . 107 j Lentils. 57 

Flour of Barley. 119 j Hearted Cabbage, White 810 

Barley . 130 ^ Flour of ditto . 61 

ltyc . Ill ) Potatoes . 613 

Buck-wheat . 108 ' Flour of ditto . 126 

Maize . 138 \ Carrots. 757 

Beans . 41 j Flour of ditto . 95 

Peas, Yellow. 67 \ Turnips. 1335 

After a very careful analysis of the ashes of horse-dung— 
the animal being fed upon bran, oats, and hay—I found, 
as indeed what I had calculated upon, a much greater 
proportion both of alkaline fixed salts and earthy phos¬ 
phates ; the bran accounting for the greater proportion of 
the latter compounds. Thus 100 grains gave— 


Sulphate of potash. 5.25 

Common salt and muriate of potash . 15.00 

Phosphate of lime (bone earth). 14.50 

Phosphate of soda and magnesia. 16.25 

Carbonate of lime (chalk). 14.75 

Silicious earth (fine flint) . 33.00 


Sulphate of lime (gypsum) with oxide of iron 1.00 

99.75 

The above examples will be sufficient to show us the com¬ 
position of the ashes of dung; but it is evident they do 
not furnish us with the amount of nitrogen contained, upon 
which much of the value of all manures depends. 

E 
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The three following analyses exhibit the organic com¬ 
position of dung, with the amount of ashes per cent. The 
first is from Liebig, the second and third are by Boussin- 
gault, ('Annates de Chimie, t. lxxi, pp. 122 and 134.) 



Solitl excrement 
of a cow. 

Solid excrement 
of a milch cow. 

Solitl excrement 
of u horse. 

Carbon. 

. 44.00 

42.8 

38.7 

Hydrogen. 

. 5.84 

5.2 

5.1 

Oxygen. 

. 34.17 

37.7 

37.7 

Nitrogen . 

. 3.59 

2.3 

2.2 

Ashes. 

. 12.40 

12.0 

16.3 


100.00 

100.0 

100.0 

Water . 

. 609.22 

610.3 

404.2 


709.22 

710.3 

504.2 


It is necessary, however, here to remark, that the , above 
analyses do not furnish a fair contrast between the excre¬ 
ment of a cow and that of the horse, inasmuch as equal 
weights of dung were not employed; it, however, shows 
us that five parts of horse-dung, provided none of its con¬ 
stituent parts be lost bj r fermentation, are quite equal to 
seven of the dung of cows and oxen. By referring to the 
two analyses of the excrement of the milch cow, and the 
one not giving milk, it will be seen that the dung of the 
latter is far richer in nitrogen: this element being with¬ 
drawn to furnish the albumen or curd of the milk. Again, 
for the same reason, the urine of a milch cow contains less 
nitrogen than that of a cow which does not yield milk. It 
is a well known fact, too, that a cow giving a plentiful 
supply of milk, cannot be fattened—the constant drain 
upon the system of the animal, preventing the accumula¬ 
tion of fat and muscular fibre. 

The solid as well as liquid excrements of homed cat- 
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lie contain, comparatively, a large proportion of potash; 
indeed, all the potash contained in the food consumed by 
them, is again discharged in tlicir excrements. The same 
may be said of the dung of the horse, and that of the sheep: 
the dung of oxen and sheep supplying the soil with silicate 
of potash, and some salts of phosphoric acid—the excre¬ 
ment of the horse, also, affording silicate of potash, with a 
large per-centage of lime, soda, and magnesia. If, then, 
the litter of these animals be fairly commixed with their 
solid and liquid excrements—the straw of such litter, also, 
affording both silicate of potash and earthy phosphates— 
and this straw-litter be putrified, or thoroughly fermented, 
this silicate of potash and these phosphoric salts are pre¬ 
cisely in the same condition, as adapted to the service of 
plants, as they were previous to their being assimilated by 
the animal organism. If, therefore, the farmer will make 
the most of his manure—if he will be guided by rational 
principles, in the collecting and preserving of such manure, 
by fixing its ammoniacal salts, it is evident the soil of his 
corn-fields will alter but little; as lie will thus restore to 
it all the salts but those exported in the shape of cattle 
and grain. This loss, then, in every well-tilled farm, if he 
would maintain its productiveness, must be supplied either 
by fallow, by laying it down in grass, or by the judicious 
application of some compound inorganic manure, contain¬ 
ing silicates and earthy phosphoric salts. In the analysis 
of the urine of swine, wc discover a large quantity of phos¬ 
phate of magnesia and ammonia—hence the value of pig 
manure for white crops. It is the urine of animals, indeed, 
commingled with their solid excrements, and absorbed by 
the litter, which forms the active as well as most valuable 
part of their manure. The urine of animals may be kept 
till its ammoniacal constituents decompose, or until it be- 

E 2 
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comes almost putrid, without sensibly evolving the ammo¬ 
nia ; but when it is mixed with their dung and the litter 
of their stalls, it imparls to them the power of becoming 
pungent, or of emitting free ammonia. The urine of all 
animals is found to dill'er according to the age, condition, 
and habits, the nature of its food, and the water it drinks. 
The urine, however, under all circumstances, is highly 
valuable; and as we have already shown that the urine of 
horses, oxen, and swine, is particularly rich in silicates 
and phosphates, so it behoves the fanner to adopt every 
means within his power, to guard especially against any 
loss of this highly fertilizing compound. If lie will be at 
the pains to examine the analysis* of the urine of the 
horse and cow—bearing in mind that all the compounds 
enumerated are the direct food of plants—he will discover 
the incalculable loss he has annually sustained by allowing 
this liquid, together with the drainings of his dung-heap, 
to run to waste. This loss, undoubtedly, has arisen from 
the farmer having under-estimated the value of urine as a 
manure; but when he is told that less than 20 parts of 
the urine of a horse, 55 of that of man, and 90 parts of the 
urine of horned cattle, are each equal to 100 parts of good 
farm-yard manure, he will surely, in future, adopt the 

* 1000 Parts Urine or a Cow. \ 1000 Parts Urine of a Horse. 

_ ? _ 

Urea (rich in nitrogen) . <10 ? Carbonate & phosphate of lime 11 

I.actatc of ammonia, &c. 30 ' Carbonate of soda. 9 

Phosphate of lime . 30 j Hippuratc of soda. 21 

Muriates of potash & ammonia 150 < Muriate of potash. 9 

Sulphate of potash . 60 i Urea (rich in nitrogen). 7 

Carbonates of potash & ammonia 40 j Mucilage and water. 910 

Water . 650 S 


1000 


1000 












recommendations of science, by collecting it in proper 
reservoirs, and fixing its ammonia by gypsum, or sulphuric 
acid (oil of vitriol.)* Thus 50 head of cattle will produce 
sufficient ammonia, which when saturated with sulphuric 
acid, will manure 43 acres of laud; and if we allow lfcwt. 
of the mixed alkaline fixed salts to an acre of grain-crop 
or grass—a dressing amply sufficient—then, as every head 
of adult cattle annually produces 309lbs. of such salts, so 
50 such cattle would produce C tons, 18 cwt. of these salts, 
a quantity quite sufficient to dress 92 acres. Indeed, if we 
estimate the value of animal urine from the nitvogen alone 
which it contains, it is a far more valuable substance than 
most practical men have thought it. 

Now as hay contains about one per cent, of nitrogen, 
and as*an ox maybe calculated to consume from 25 to 
28lbs. of hay daily, it is evident that from 4 to 4' ounces 
of nitrogen must be assimilated. This would furuish 5 
ounces 3 drachms 42 grains of ammonia. This amount of 
ammonia entering into the composition of the fleshy part 
of the animal, would furnish about Hjlbs. of muscular 
fibre—a quantity larger than its daily increase in weight; 

* Boussingault found that a milch cow, Riving; lS.Blbs of milk per day, 
loided in 21 lioms above ISlbs. of urine, or (iotlisibs. per annum, of which 
I lie iixod alkaline and earthy salts alone would amount to 301)lbs.; consist¬ 
ing: of phosphate of lime, muriate, sulphate, and carbonate of potash. If, 
however, we take Boussingault’s estimate of the quantity voided to be cor¬ 
rect, we shall tind, by calculating at 4 percent, the quantity ot urea (131%) 
convertible into carbonate of ammonia, that a farmer feeding 50 adult, cattle 
would possess a local source of ammonia equivalent to 263!)lbs. (assuming 
the urea to yield only one-fifth of free ammonia,) which when fixed by 
neutralising it with sulphuric acid (oil of vitriol) would yield 724f>lbs., or 
■'! tons 4j cwt. of solid sulphate of ammonia. This amount of sulphate of 
ammonia, allowing 1J cwt. to the acre, would suffice to dress 4.'>| acres of 
grain-crop after lea, with a certainty of adding largely to the return both of 
grain and straw. 
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this redundant ammonia, or nitrogen, is then eliminated, 
or excreted, by the kidneys, as the potash of the food is 
from the bowels* 

Supposing, then, we only obtain | part of dry matter 
from 100 of fresh cow-dung, we might argue that 28lbs. of 
hay would exercise an equal influence upon the growth of 
plants as 100 of recent cow-dung; but this is opposed to 
all experience ; the nitrogen must, then, be sought for in 
the urine. As 18 lbs. of urine are equal to 138,240 grains, 
this quantity will yield 5531 of urea and 284 of ammonia, 
(in combination with benzoic (liippuric) and lactic acids, 
forming salts,) so that we obtain, as a whole, 1308 grains 
of ammonia, or a quantity equal to 2 ounces 7 drachms 18 
grains. Now as these 1308 parts require 3206 of sulphuric 
acid, to produce a fixed or neutral salt, so by collecting 
this urine in proper tanks, and keeping it acid by oil of 
vitriol, we secure more than O^ozs. of sulphate of ammonia, 
as the daily yield. We see, then, that the urine of a single 
cow, properly preserved and fixed by vitriol, will furnish 
in the course of one year, 1 cwt. lOOlbs. 3 ozs. 6 drs. of this 
salt: a quantity sufficient to dress 1 j acres of land. 

If we digest horse-dung with water, we obtain a yellow¬ 
looking liquid; and by evaporating this liquid, we find it 
to contain, besides some vegetable matter, from 3 to 3| per 
cent, of phosphate of magnesia and salts of soda. Upon 
treating the undissolved portion of this dung with hot 
spirit of wine, we obtain a resinous matter, nearly similar 
to what is found in the gall of the animal, while the resi¬ 
due is little or nothing more than dry vegetable matter, 
which burns away without emitting any peculiar smell. 
The ashes left by the combustion of 100 parts of dry horse- 
dung, we have already seen, amount to from 12 to 16 per 
cent.: consisting principally of phosphate and carbonate 
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of lime anti magnesia, contained in the com; and silicate 
of lime and potash, as chiefly existing in the hay and 
straw: so that by to 2 tons (-3360 to 44801bs.) of fresh 
horse-dung (equivalent to only 120 or 140 of dry dung,) we 
add to the land from 730 to 9401bs. of vegetable matter 
and altered gall, and from 150 to 2781bs. of different saline 
substances and inorganic matters, according to the nature 
and quality of the food consumed. It is, then, to the 
amount of the saline and inorganic parts found in the ashes 
of plants, and contained in manures, that we must chiefly 
look for their value in promoting vegetation : inasmuch as 
these compound saline, substances form part of the compo¬ 
sition of the hay, oats, beans, cake, turnips, straw, &c., 
with which the animals may be fed. 

The dry dung of oxen, sheep, and black cattle, yields 
as much as from 8 to 25 per cent, of inorganic matters, 
consisting of phosphate and silicates of lime and potash 
and common salt—according to the fodder, or provender, 
supplied as food. That the quality of the food enhances 
the fertilizing power of the manure, is a point of fact, no 
practical fanner will deny. As we have already remarked, 
that the whole of the alkali contained in the food of oxen, 
is again discharged in their excrements, so the same fact 
may be noticed as regards the other inorganic constituents 
of their food, either when they are not adapted to enter 
into their organization, or when they arc present (as in 
corn and cake) in superabundance. Hence, by the food of 
the animal, we increase or diminish the value of its manure. 

In many parts of the country the little farmers have 
burnt the dry dung of cows for fuel; and we may often see 
the ashes of such cow-turf, instead of being carefully hus¬ 
banded, thrown into some adjacent ditch, or scattered by 
the road-side hedge. 
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The dung of horned cattle, however, fed upon oil-cake, 
is particularly rich in earthy phosphates—more of these 
substances existing in such food than can be taken up by 
the animal organism; lienee the excess is discharged with 
their faces, and is in a state or condition exactly adapted 
for assimilation by future plants. 

We have before observed, that the value of any manure 
maj', in a great measure, be founded upon the relative 
quantity of nitrogen it contains ; and it is upon this prin¬ 
ciple that the table of MM. Boussingault and Payen is 
drawn up .—(See Annalcs de Chimie el de Physique, 3 me. 
Serie, t. iii, p. 65, et t. vi, p. 449.) 

If we examine Boussingault’s table, we shall find 
that the excrements of honied cattle, sheep, and horses, 
contain at most but a very small quantity of azotised 
matter, (nitrogen,) and that all manures of this kind, 
are, in such respect, of a very variable and relative value; 
but on reviewing their composition, we are enabled to 
determine upon what soils they are best adapted. Thus, 
in soils consisting chiefly of lime and sand, and which 
contain little or no silicate of potash, and phosphates of 
lime and magnesia, the manure of black cattle and horses 
will supply the deficiency, and, indeed, upon such soils, 
are quite indispensable; but their value must necessarily 
be much less, when applied to soils containing an excess 
of clay; as all soils derived from the rocks called basalt, 
granite, porphyry, clay-slate, and even mountain-limestone, 
contain the alkali, named potash, in considerable quan¬ 
tity : to such soils a compost manure made of human ex¬ 
crements, and containing mineral salts, (as gypsum and 
Epsom salts,) would promise an ample return for the out¬ 
lay, as such a compost would furnish the necessary phos¬ 
phates and magnesia, of which such soils are deficient. 
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This brings me to advert to the culpable neglect of 
allowing privy-soil to drain away: the generality of privies 
attached to old farm-houses in the surrounding counties, 
being placed in some convenient locality, over, or empty¬ 
ing into, the garden ditch, where this valuable soil becomes, 
in the process of time, gradually dissipated, or, finding its 
way to the larger water courses, is ultimately conveyed to 
the sea! 

If the farmers would annually contract for all the night- 
soil of the villages and surrounding tow'ns, and mix this 
with powdered cluneli, or chalk, soot, or charcoal, coal 
ashes, and gypsum, they might preserve such a compost 
for any length of time unimpaired, and yet deprived of all 
noxious effluvia. All the farmer would have to do before 
using it, would be to mix it, if too moist, with as much dry 
mould or ashes, as will render it friable, and consequently, 
capable of being drilled with the seed, or sown broad-cast.* 

In like manner it behoves every farmer to sink a dung- 
reservoir in some part of his farm-yard; not only to collect 
the drainings of his manure, but by means of properly con- 


* According to the analysis of Berzelius, 100 parts of human fceces, 
contain, 


Berzelius. 


I’lavtair. 


Albumen, or matter analn-1 

0.9 j 

According to this chemist400 parts 

gous to the white of egg) 

1 of human fceccs leave 

100 of 

Bite. 

0.9 j 

! solid matter, consisting of— 

Mucilage, fat, and other) 

16.7 j 

: Carbon (charcoal) . 

45.21 

animal matters. j 

Hydrogen. 

6.88 

Saline matter.. 

1.2 ! 

Nitrogen (average). 

4.00 

Undecomposed food. 

7.0 

j Oxygen. 

30.30 

Water. 

73.3 

J A _ 1 ^ 

13.15 



. 


100.0 I 


100.00 


The ashes of these experiments contained both phosphate of lime and 
magnesia. 
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structed under-drains, to conduct the whole of the urine 
from his cow and bullock-sheds, stables, pig-cotes, &c. 
When the farmer shall be told the fact, that 56 pints of 
human urine contain as much azotiscd matter (nitrogen) as 
is contained in 3 cwt. of cow-dung, or 61 cwt. of fresh 
horse-dung, he may form a tolerably correct estimate of the 
value of preserving this important part of manure as ef¬ 
fectually as possible. Hence, in the construction of houses 
for cattle, and courts for manure, the most complete ar¬ 
rangements should be made for conveying all the urine of 
cattle, by means of proper drains running the whole length 
of his cow-slieds, stables, and pig-cotes, into one or more 
common reservoirs; so placed and constructed as to re¬ 
ceive, also, the whole of the liquid from the dung-heap 
and farm-yard. 

The urine and water of dung-hills, otherwise too often 
allowed to drain away, or collect in pools, there speedily 
to decompose, and thereby lose nearly two-thirds of its 
virtues, may be thus collected, and all its valuable atnmo- 
niacal salts and azotiscd compounds, preserved by simply 
adding, from time to time, either a little calcined gypsum 
(plaster of Paris), about one peck or one and a half stone 
to every 60 gallons, or stirring into the urine a quantity of 
sulphuric acid (oil of vitriol), sufficient to keep it slightly 
acid:—a point easily ascertained by testing a small portion 
of the liquid with a little pinch of powdered chalk—if the 
chalk sinks through the liquid without hissing, it is a proof 
that the liquid of the tank is not sufficiently acidulated. 
These tanks, when full, may be emptied by means of a 
portable pump, and the liquid now containing sulphate of 
ammonia, (one of the richest fertilizers we possess), may be 
either applied by the water-tank cart to the meadow-land, 
wnu com in spring, or over the compost dung- 
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liill during winter. By this means the water only is 
evaporated, as the ammonia, now a fixed salt, becomes in¬ 
corporated with the organic matters of the manure, or in 
case of the meadow, presented to the direct influence of the 
roots. The farmer is little aware of the great loss he an¬ 
nually sustains, by allowing the liquid of his farm-yard 
and dung-hill to drain away, or collect in pools, there to 
become stagnant; nor can he rightly estimate what he 
would gain by strewing gypsum, twice a week, over the 
litter of his crew-yard, stables, piggeries, and cow-slicds, as, 
also, over each layer of his dung-hill, as he, from time to 
time, cither carted his manure or turned it over to excite 
its fermentation. The quantity to be strewn over such 
manure, must depend upon the quantity of dung and 
manure produced—to every 10 cart-loads (calculating each 
at 15 cwt.) one bushel of the powdered gypsum may be 
added—this is about one part to 200, by weight, suppos¬ 
ing the bushel of gypsum to weigh 6 stones 5 pounds.— 
The same quantity of gypsum may be again added on 
turning over the dung-heap during its fermentation. 

Now the fermentation, and consequent decomposition 
of manure, as it takes place under ordinary circumstances, 
is always attended with the evolation of what is called the 
ammoniacal or volatile alkali. Vegetable matter, in a state 
of decomposition, giving up its elements in contact with 
water and atmospheric air:—in other words, the compound 
elementary affinities, as it were, destroyed, by virtue of 
more simple affinities, the separated elements now arrange 
themselves under stronger attractions;—the charcoal unites 
with oxygen to form gaseous carbonic acid; another por¬ 
tion of oxygen unites with an atom of hydrogen to form 
water; while the remaining elements of hydrogen and 
nitrogen, presented to each other in what is called the 
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nascent state, now unite to form ammonia ! Such is the 
simple arrangement of the elementary atoms of the com¬ 
plex compounds of animal and vegetable matters; being, 
for the most part, composed of three and four elements, 
their affinity for each other, as a tripple, or four-fold com¬ 
bination, is weaker than the affinity of the same elements 
is to form more simple, yet more powerful, compounds: 
as in the binary, or two-fold, state of union—viz., carbonic 
acid, water , and ammonia. Now as it is these three com¬ 
pounds which constitute the food of all plants, the practical 
farmer cannot be too often reminded of the absolute neces¬ 
sity of guarding against any loss of the ammonia of his 
manure; since it is in proportion as this invigorating com¬ 
pound is supplied to a growing plant, that enables it to 
absorb carbonic acid, and thus appropriate more carbon 
into its growing organism. 

These decomposing processes are, however, not confined 
to the body of the dung-hill; they are continued, more or 
less slowly, when manure is introduced under the surface- 
soil ; whether this manure be rotten, half decomposed, as 
Utter, or ploughed into the soil in a green stale. In this 
way, then, the ammonia and carbonic acid arc gradually 
supplied to the young plant; and hence the rapidity of 
growth upon liot-beds, where these compound substances 
are supplied in excess. 

Seeing, then, the important part played by ammonia in 
the development of vegetable life, we might here make 
some stringent remarks upon the worse than folly of cart¬ 
ing hot pungent manure, and laying it in heaps, a fortnight 
or more, before ploughing it in! The farmer cannot cal¬ 
culate the irreparable loss he thus daily, nay hourly, sus¬ 
tains. Let him, however, take a given quantity (say lib.) 
of such manure, hot from the dung-hill, and another like 
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quantity from a small heap, exposed for a fortnight to the 
air, and digest each, separately, in a quart of rain-water, 
rendered slightly add by a little oil of vitriol; filter each 
solution through blotting paper, and then evaporate off the 
water in a slow oven; let him then weigh and compare 
the amounts of the solid matter left, and he will, in future, 
only cart away from the duug-liill as fast as he can plough 
in and sow his grain ! But even this state of things is far 
from complete; and the farmer has suffered a loss of, at 
least, one-third of the value of his manure, by allowing 
decomposition to extend so far as to convert his heap into 
short muck. This arises from the volatilization, or dissi¬ 
pation, of the carbonate and free ammonia. We have 
shown that animal urine abounds in ainmoniacal salts, and 
other animal compounds. These salts are feebly united 
with some animal acid; as the hippuric , uric, and lactic. 
As soon, then, as fermentation tabes place in a dung-hill, 
made from the litter and excrements of the stable, cow¬ 
house, or pig-cote, a decomposition of these animal acids 
move or less rapidly ensues—the nascent, or newly gene¬ 
rated carbonic acid, unites with the liberated ammonia, 
and forms a carbonate of ammonia; but even this salt, 
from the increasing temperature of the fermenting mass, 
becomes volatile, and is thus dispersed, along with the 
watery vapour, into the atmosphere. Here, therefore, the 
manure loses considerably in its powers of promoting 
vegetation. It was upon calculating such loss, that Sir H. 
Davy was inclined to conclude, that, although not so rapid 
in its results, the ploughing in of half-decomposed litter, 
was, in the ultimate, the more economical plan;—and, 
certainly, upon heavy clay lands, hio theory was correct: 
as it not only acts its office as a manure, but it renders 
such soils more porous and divisible, and consequently. 



more free for the admission of air and water. Upon no 
one subject, however, has Sir Humphrey been more mis¬ 
understood. He by no means lays it down as a law, for 
the general adoption of the practical farmer; but only 
throws out the hint conditionally, and as a guard against 
the farmer allowing his manure, for all purposes, to go so 
far as complete decomposition, or the state of rotten muck. 

It did not, however, occur to the mind of this great 
philosopher, that by the application of gypsum, in powder, 
or by watering such manure with diluted mineral acids, 
(as oil of vitriol or spirit of salts,) that the decomposition 
of the manure might still be promoted, without any sensi¬ 
ble loss or escape of its amraoniacal constituent parts. 

In recommending the practical farmer, therefore, to 
strew gypsum, twice a week or so, over the surface-litter 
of liis crew-yard, it is necessary that we give him some 
reason, by proving to him his recompense, for such outlay 
and labour. He must understand, then, that when gypsum 
is brought in contact with the ammoniacal, or volatile salt 
of the fermenting manure, the latter becomes fixed, that is, 
its ammonia unites with the mineral acid, or sulphuric 
acid, of the gypsum, and forms a salt no longer volatile, 
viz., the sulphate of ammonia. The same salt constitutes 
the great fertilizing property of common soot; the value of 
w r hicli material, as a top dressing, experience has long 
taught the farmer. The refuse liquor of the gas-works, 
likewise, contains this salt, in combination with the carbon¬ 
ate of ammonia; so that by the addition of sulphuric acid 
to this liquor, in order to neutralize the alkali, we may 
apply this liquid, at once, to the young plant, by the 
water-tank cart; or by evaporating the liquid to dryness, 
we may obtain the sulphate of ammonia in a solid form; 
so as to drill it in with the seed, or sow it broad-cast in 
the spring. 
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For the above reason, seeing that during the fermcn- 
tivc, even to the putrefactive stage of decomposition of our 
dung-hills, there is thereby a considerable loss sustained 
by the evolation of vapourous ammoniacal salt and free 
ammonia into the atmosphere, we earnestly recommend 
the farmer to water the dung-heap, from time to time, with 
diluted sulphuric acid, in order to arrest the ammoniacal 
fumes, and thus prevent the dissipation of this most valua 
ble salt into the air; there to do him no more good than it 
will do his neighbour! One quart of sulphuric acid (oil 
of vitriol) added to 18 or 20 gallons of water, in an old 
cask or brewing-tub, will be sufficiently strong for this 
purpose; and the acid liquor may be applied by means of 
either a portable force-pump, or by the common garden 
watering-can, over the whole surface of the fermenting 
dungjbill. The sulphuric acid can be bought for 12s. per 
cwt., a mere trifling cost; while the labour is also a mere 
nothing ! By one cwt. of oil of vitriol, thus expended, the 
fanner secures more than 31 cwt. of the sulphate of am¬ 
monia, which would otherwise be lost: worth at least 20s. 
per cwt., and one of the greatest fertilizer's he can posses.* 


* We are not here speculating upon, or pro-imagining, a result—we 
speak from actual facts, and the experience of a fair trial. Mr. Charles 
Hugh Wooll, an intelligent agriculturist, at Upwell, in the Isle of lily, some 
six or seven years ago, allowed the author to carry out such an experiment, 
by purchasing the acid, and giving him a heap of half decomposed, and still 
decomposing dung, to operate upon: estimated to contain 300 loads, or 
225 tons, of manure. This experiment was perfectly satisfactory; and con¬ 
vinced the author, as it did his friend, of the perfect efficacy of the appli¬ 
cation. At from four to five o’clock in the morning, prior to the experi¬ 
ment—before the sun had gained the horizon—clouds of vapour, loaded 
with pungent ammonia, might bo seen and smelt at a considerable distance; 
indeed the whole fermenting mass was compWcly enveloped by a dense 
white smoke. After the second application of the acid, however, while the 
vapour was still seen, yet the air at the surface of the heap was perfectly 
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If tlie fanner shall have adopted the recommendations 
of the author of this essay, and sprinkled gypsum twice a 
week over the surface of his crew-yard, then, by watering 
the manure and compost heaps with this tank solution of 
sulphate of ammonia, he will materially hasten their de¬ 
composition, by exciting fresh fermentation; and as the 
heap increases in temperature, the watery parts only of the 
liquid can evaporate, leaving the salt of ammonia crystal- 
ized, and entangled in the manure, precisely as if the dry 
salt had been strewn broad-cast over every thin layer of 
the heap. 

free from the presence of ammonia ! The application of the acid was con¬ 
tinued now, both morning and night; till the amount of 1~ ewt. was 
expended ; after which, though the dung continued to ferment, there was 
no appreciable extrication of aminoniacal gas. Here, then, the surface of 
the heap being saturated with free sulphuric acid, any gaseous amptonia 
that might be disengaged during decomposition, as it rose through the 
manure, would be absorbed by the acid, and converted into a sulphate of 
ammonia. The same intention would be answered by sprinkling a coat of 
gyflsuin, (plaster of Paris,) about a quarter of an inch thick, over each and 
every layer of the dung-heap, as it is carted from the straw-yard, and then 
placing a layer of half on inch thick on the surface of the manure heap. 
After the heap has remained a month, it may bo turned over; and if then 
pungent with ammonia, it would bit well to apply a little acid at the instant 
of so doing; at the same time adding another broad-east of gypsum to each 
successive layer of manure. This, till set about, may appear a tedious pro¬ 
cess ; but the extra labour and expense will he amply compensated for, in 
the increased value of such manure : 5 ton of which will he quite equal to 
from 12^ to 15 of ordinary farm-yard manure! I 11 like manner, the strong 
pungent stench of the stable, pig-cote, and cow-liouse, may be neutralized, 
and these places rendered sweet and wholesome in a few minutes, by 
merely watering them with the diluted sulphuric acid, (I quart to 8 gallons 
of water); the neutralization takes place immediately ; and the result, in 
point of increased value of such manure, is, at least, threefold! The same 
results are obtained, if coarsely powdered gypsum is strewed over tlie litter 
of the stalls, and in those parts of the stable and cow-sheds where tlie urine 
of the animals collects; and in stables this plan is, perhaps, the least 
objectionable. 
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We often hear the old maxim, that, “muck is the 
mother of gold,” and yet the value of manure—I mean the 
intrinsic value of its soluble inorganic parts—would seem 
to be overlooked by the generality of practical farmers; or 
surely they would be more solicitous about its increase, 
and take more pains to prevent its liquid parts from run¬ 
ning to waste. Thus it is no uncommon thing, throughout 
the country, to witness dung-hills carted to the road-side, 
and all the rich liquid manure draining from them, to find 
its way to the adjacent ditch ! Can anything be more in¬ 
excusable than this practice ? Can anything betray a 
greater want of the knowledge of what matters are the 
food of plants ? He cannot surely know that he is thus 
losing, at least one-third, if not half, of the value of such 
manure, and, consequently, to what extent he is exhausting 
his land, by such culpable negligence; instead of increas¬ 
ing, or at least maintaining, its productiveness? The 
adage, then, that “ muck makes gold,” would seem to be 
cither forgotten or but little attended to. 

We have already seen (p. 49,) that the urine of homed 
catile and horses is, independent of its ammoniacal salts, 
particularly rich in salts of potash, and contains, also, some 
earthy phosphates; it is richer in urea (a very azotised 
substance,) than human urine, but contains a much less 
amount of phosphoric and ammoniacal salts than the lattei\ 
Berzelius, upon whose estimate we may rely, gives us 
the following as the composition of the urine of a healthy 
man.—1000 parts contain— 

Water . 933.0 

Urea, Uric acid, lactate of ammonia, and other) ._ 
organic matters, containing nitrogen.f 4 ~ 4 

Sulphates of potash and soda. 6.87 

Phosphates of soda, ammonia, lime, and magnesia 5.59 

F 





Sal ammoniac and common salt. 5.95 

Mucous of bladder, 0.032, and flint 0.03 . 0.35 


1000 

Now the urea, uric acid, lactate and phosphate of am¬ 
monia, and sal ammoniac, contain a large quantity of 
azotised matter, or nitrogen; and hence enable the plants, 
supplied with these compounds, to assimilate, or acquire a 
greater proportion of carbon, from the atmosphere, than 
they otherwise would do; while the plants thus rendered 
vigorous and healthy, become more capable of extracting 
from these azotised compounds, the elementary principle 
of nitrogen, so essential to the mature development of 
their seeds. The other inorganic substance' of the urine, 
(amounting to about one per cent.,) consist of saline matter, 
which would possess precisely the same action on the sc’’, 
whether they were merely dissolved in water, or as they 
exist in the urine. This small quantity, however, of inor¬ 
ganic matter, will not, evidently, account for the fertilizing 
power of animal urine; hence this powerful influence 
depends upon the urea and other amraoniacal salts, as 
lactate, phosphate of ammonia, &e. 

When urine is allowed to putrefy spontaneously, or in 
fact, when it passes into that state as it becomes employed 
as a manure, all its urea is converted, by decomposition, 
into lactate of ammonia and volatile carbonate of ammonia, 
(concrete smelling salts of the druggists,) and it is for this 
essential reason, why it is economically expedient to neu¬ 
tralize, or fix these compounds, by decomposition with 
plaster of Paris,* or directly, by the addition of oil of 
vitriol to the recent urine. 

* To illustrate my meaning, of what is called “ decomposition," by a 
diagram, we must bear in mind that gypsum, or plaster of Paris, is a com- 







73 


Through the kindness of my friend, Mr. Jas. Hazledine, of 
Warburton, in Cheshire, I have had the accompanying plate 
engraved, of his farm premises, showing his construction of a 
dung-water tank, and the drains leading to it. This tank was 
made in the spring of 1844. 

EXPLANATION OP THE PLATE. 

a. —Dung water tank, built of stone and puddled at the bottom. 

and outsides. Length, 24 feet—width at the bottom, 2 feet 
9 inches—depth, 3 feet, [all inside measure.] Contents, 
8 cubic yards. The bottom of the tank is laid with flag, 
and the top covered with strong flag. At the lower, or 
south end of the tank, a double wall was made, and a 
cavity of a foot, well puddled. 

b. —A longitudinal section of the tank. 

c. —A cross section of the tank. 

d. —Under-drain from manure heap. 

e. —Under-drain from down spout of building. 

f. —Under-drain from shippons, and main drain from pig cotes, 

stables, See. 

g. —Under-drain from stable. 

h. —jA down spout of building, emptying into the main dung- 

water drain f, and without which it would soon be choked up. 
i!—Under-drain from pig cotes. 

k. —Under-drain from privies, &c. 

l. —Under-drain from spout. 

m. —Under-drain from milk-house. 

n. —Under-drain from the slop-stone, and from the soft and hard 

water pumps. 

o. —Hard water pump. 

p. —Soft water pump. N.B. A terris cistern under back kitchen. 

q. —Slop-stone. 


pound substance, consisting of sulphuric acid foil of vitriol,) united to lime 
as a base; while volatile salt is composed of carbonic acid and ammonia. 

Now when these two compound substances (gypsum and volatile salt,) 
are brought into contact, they mutually exchange their acids and their 
bases, thus— 


The sulphuric acid 
and ammonia unite to 
form a salt no longer 
volatile, viz., sulphate 
of ammonia. 


GYPSUM 


Sulphuric acid T 

Lime 

Ammonia : 

v-- 

Phonic acid 


VOLATILE SALT. 


C The lime and car- 
) borne acid unite to 
\ form carbonate of lime 
/or chalk. 


When oil of vitriol is added to urine, it displaces both the lactic and 


carbonic acids, and unites'directly with their gjmmonia. 


F 2 




It cannot be too often insisted upon the great negli¬ 
gence of throwing chamberlee away, instead of adding it 
to the contents of the dung tank. 1000 pints of urine 
contain 691bs. of fertilizing matter, which, in an agricultu¬ 
ral point of view, is worth at least 24s. per cwt. .Now as 
every adult person voids nearly 1000 pints of urine an¬ 
nually, this loss amounts to an avarage of 12s. per head. 
Again, to estimate its value by comparison; if 5 tons of 
farm-yard manure, per acre, is requisite to maintain the 
farm in good heart, then, calculating from Boussingault’s 
table, about 4 cwt. of the solid matter of urine, would, in 
fertilizing power, produce a like effect, it being from 25 to 
33 times the power of such manure.* 

If, then, we estimate every 1000 parts of the urine of a 
cow, also, to yield 691bs. of solid fertilizing matter, then, 
as the quantity voided is stated by Sprengel to be 15000lbs. 
annually, we find 0 cwt. 271bs. as the product, worth at 
least 20s. per cwt. Under the present bad economy of 
the farm-yard, all this amount of liquid is either allowed 
to run to waste, or become decomposed, which, if properly 


* Calculating that three pints, daily, is the average of the urine voided 
by each adult person, then, in the parishes of Wisbech and Walsoken, con¬ 
taining 10,000 inhabitants, there will flow down the river, or be otherwise 
lost, as much fertilizing matter annually, in the urine alone, as would supply 
manure to a farm of 1500 acres, yielding a reium of 4500 quarters of corn, or 
on equivalent produce of other crops ; and if we estimate the quantity of 
night-soil thrown into the river, in the course of one year, by the emptying 
of privies, &c., from the parish of Wisbech alone, it would, when properly 
made into compost, be sufficient to manure 1143 acres for turnips, wheat, 
and barley—that is, the wheat and barley grown after manuring for turnips: 
this is the annual amount, calculated from pretty accurate data, as thrown 
into our river; but provided all could be collected, then, 10,000 inhabitants, 
calculated to void half a pound each, would produce sufficient night-soil to 
keep 2715 acres of arable land in good heart—and yielding 8147 quarters 
of a groin crop, &c. 
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collected and its ammonia fixed, would be an invaluable 
manure for young com and grass land, as well as for 
watering the manure heap, and to excite fermentation of 
the farm-yard litter. Indeed, if all the urine of the farm¬ 
yard, cow and bullock sheds, stables, piggeries, &c., were 
collected and properly preserved, a much less amount of 
guano and other extraneous manures, would require to be 
imported into this country, or with a continuation of bone- 
dust, and such artificial manures as contain phosphoric 
salts for their bases, the produce of the country would be 
greatly increased. 

Wc have entered sufficiently far into the examination 
of the urine and solid excrements of animals, (which form 
a part of all good farm-yard manure,) as shows us upon 
what substances they exert their influence upon vegetation ; 
ancT wc have seen that this influence mainly depends upon 
tile relative quantity of animal organic matter, and saline 
inorganic sails, which such manure, or dung, contains:— 
further, we have traced the high fertilizing power of such 
manure to be, in value, in proportion to the quantity of 
nitrogen contained in its ammoniaeal salts. 

When, then, the practical agriculturist shall consider 
the importance of the inorganic constituents of the soil 
and of his manures, and shall duly calculate the amount of 
alkaline and phosphoric salts, removed and exported an¬ 
nually by grain and cattle from the soil, then, and not till 
then, will he see the imperative necessity < f maintaining 
“ the heart" of such soil, by the timely application of such 
manures, as will restore to it its withdrawn fertilizing com¬ 
pounds. Let him bear in mind that every coomb of barley 
abstracts 51bs., while every coomb of wheat withdraws 
4lbs. of such salts from the soil. 

The following table represents the amount, in pounds, 
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of the different quantities of alkalies, earths, and acids, 
(united as salts,) as withdrawn by a four-course system 
from one acre of a soil, such as that of Norfolk—estimating 
the turnips at 25 tons, barley coombs, clover and rye¬ 
grass each one ton, and the wheat at 25 bushels.— (John¬ 
son's Lee., p. 326J 



Turnip] 

Barley. 

Red 

Rye 

Wheat 



roots ; 

Grain 

Straw 

clover 

tfruss. 

Grain 

Straw 


Potash. 

145.5 1 

5.6 

4.5 

45.0 

28.5 

3.3 

0.6 

233.0 

Soda. 

64.3 

5.8 

1.1 

12.0 

9.0 

3.5 

0.9 

96.6 

Lime. 

45 8 ' 

2.1 

12.9 

63.0 

16.5 

1.5 

7.2 

149.0 

Magnesia. 

15.5 ! 

3.6 

1.8 

7.5 

2.0 

1.5 

1.0 

32.9 

Alumina (day) . 

2.2 | 

0.5 

3.4 

0.3 

0.8 

0.4 

2.7 

10.3 

Silica (flint). 

23.6 ! 

23.6 

90.0 

8.0 

62.0 

6.0 

86.0 

299.2 

Sulphuric acid (oil of vitriol).. 

49.0 i 

1.2 

2.8 

10.0 

8.0 

0.8 

1.0 

72.8 

Phosphoric acid (bone acid).. 

22.4 

4.2 

3.7 

15.0 

0.6 

6.6 

5.0 

51.5 

Chlorine (spirit of salt). 

14.5 , 

0.4 

1.5 

8.0 

0.1 

0.2 

0.9 

25.6 


__ 1)70.9 

If we examine the contents of the first column, we riiust 
see the absolute necessity of not only manuring for turnips 
with farm-yard manure, in order to furnish the alkaline 
salts, (as sulphates, muriates, and silicates of potash and 
soda,) but of the great advantage we gain by applying 
bone-dust, or some compound fertilizer, containing phos¬ 
phoric acid as an ingredient, in order to furnish the requi¬ 
site quantity of phosphoric salts—as the phosphate of 
lime, magnesia, and soda. 

Upon the principle of the rotation of crops we arc 
enabled to grow two kinds of plants at the same time upon 
the same soil; the one not materially robbing the other, 
or first crop, of any of those inorganic salts requisite to its 
full development. 

How very opposite, however, to these facts, would 
stand the case of following wheat after wormwood or 
tobacco, both these plants drawing largely upon the soil 
for those materials required by the wheat, especially for 
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the growth of the straw : thus while 1000 parts of vetches 
only abstract 27 parts, and 1000 of beans 20 parts of 
potash—1000 of wormwood would withdraw 73 parts of 
the same 'alkali from the soil. After the abstraction of 
so much potash from the soil, it would be a vain labour to 
attempt the cultivation of wheat, as there would remain 
too little alkali in the soil to unite with silicious earth, to 
form the silicate of potash, to insure the crop of wheat. 

Our wheat crops, however, have often other companions 
growing with them, by no means friends to the farmer : 
as the wild camomile and Scotch broom. These plants 
greatly impede the growth of corn plants; nor is this at 
all to be wondered at, when it is known that their ashes 
yield as much alkali (7-| per cent.) as is withdrawn by the 
corn plants themselves. Again, the darnel, cockle-weed, 
or tlircs, and the Jleabane, clnchweed, and groundsel, are 
*too often allowed to grow with our coin crops. Now these 
weeds blossom and bear seed at the same time as the corn; 
so that when growing with it, they draw part of the com¬ 
ponent matters of the soil—every 100 parts of the ashes of 
tares containing 40 per cent, of carbonate of potash—so 
that in proportion to the vigour of their growth, that of the 
corn must decrease : the one depriving the other of part of 
its proper food. There are plants, however, which require 
little or no potash at all for their growth, and yet attain a 
considerable size—viz., the poppy, which generates in its 
organism a peculiar vegetable alkaloid, culled morphia: 
serving all the purposes of a true alkali. Indian corn, 
Zea Mays, and the J erusalcm artichoke, contain either no 
potash, or only traces of it; and for this reason, (the potash 
of the soil being of no use to them,) they may be cultivated 
without rotation, on the same soils, for several years in 
succession: particularly if the straw and herbs (or their 
a-hes) be returned to the soil after reaping the crop. 
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As we have already considered the composition of 
animal bones—that they contain from 60 to 70 per cent, 
of the phosphate of lime, and from H to 4 per cent, of 
phosphate of magnesia—and as we have also shown that 
these same materials exist in the seeds and straw of all 


corn plants, we will examine the proportion of these phos¬ 
phoric salts in different kinds of farming produce: thus— 
100 Parts of Plants tield in Ashes ter Cent. 


Wheat. 

Straw of Wheat. 

Bran of ditto . 

Barley. 

Barley chaff . 

Oats . 

Straw of Oats. 

Rye. 

Straw of Rye. 

Peas . 

Straw of Peas. 

Jerusalem Artichokes. 

Stems of ditto. 

Hay of Red Clover.... 

Potatoes. 

Turnips. 

Mangle Wurzcl. 


2.4 ) 

7.0 } 11.6 
5.2 ) 


2.8 
4.2 
4.0 ) 
5.1) 

2..'5 \ 
3.0 | 
3.1 ) 

H.3 j 


s 


7.0 

9.1 

6 . 0 ? 

14.4 


6.0 \ 
2.8 \ 

7.7 / 


8.8 


4.0 

7.0 

6.3 


In tiie above table we see at once the quantity per 
cent, of ashes yielded by each part of the plants employed, 
as well as the average of the grain, straw, &c. taken to¬ 
gether, as 14.6 for the grain, bran, and straw of wheat;— 
that is to say, the crop, if removed from the soil, will be 
considered to extract 14.6 per cent, weight, of the whole 
crop. The straw of wheat, however, as well as of other 
white crops, varies according to the soil upon which it is 
grown; thus on chalky soils it is 16.5 ; on a clay soil only 
6.5; and Davy found the average 15.5: from these the 
average is 11.37. 
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Composition of 100 Pakts of the Ashes. 


100 Parts 

of 

the Ashes 

of the 

following Plants 

contain, 

1 

2 

3 

4 

5 

0 

Salts soluble in water, &c. 

Earthy Phosphates. 

Earthy Carbonates. 

Silicious Earth, or finely- 
dried flint. 

Metallic Oxides, or rusts 
of metals. 

Loss in the analysis. 

Wheat. 

47.16 

44.5 

■ 

0.5 

0.25 

7.6 

bran. 

4.1G 

40.5 

Hi 

0.5 

0.25 

8.6 

Wheat Straw. 

22.5 

0.2 

1.0 

01.5 

1.0 

7.8 

Oats. 

1.0 

24.0 


60.0 

0.25 

14.75 

liarlcv . 

29.0 

32.5 

... 

35.5 

0.25 

2.8 

Barlt'v Chaff.. 

20.0 

7.5 

12.5 

57.0 

0.5 

2.25 


This table exhibits the analysis of wheat, oats, and 
barley, giving in the first column the relative quantities of 
soluble salts; in the second the earthy phosphates of 
lime and magnesia—showing the strengthening quality of 
wheat over oats and barley. The earthy carbonates are 
inconsiderable, (third). The fourth and fifth columns, 
however, show the large quantity of alkali which must be 
withdrawn from the soil, in order to render such an amount 
of flint soluble. If wheat yield 47 of soluble matters, and 
44i per cent, of earthy phosphates, viz., 914—these num¬ 
bers, with the loss in the analysis, come near to the average 
of six different kinds of wheat, viz., 95. 

To explain the action of bone earth, or that of flint 
and potash, more fully, it will be understood that the roots 
of plants cannot take up, or imbibe, either bone-earth or 
the earth of flint, in the solid state. The phosphoric acid 
of the bone-earth is introduced in combination with either 
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alkalies, as potash and soda, or as a soluble phosphate of 
an alkaline earth, as lime and magnesia; while the flint 
must be united with either potash or soda (in the state of 
“ soluble glass") before it can be assimilated by the organ¬ 
ism of the plant. 

The advantage of fallowing land, then, depends entirely 
upon the production of fresh supplies of that peculiar com¬ 
pound of flint and potash (soluble glass) which has been 

removed or withdrawn by previous cropping.-So 

essential, indeed, arc these inorganic compounds to the 
life, vigour, and productiveness of the plant, that it would 
be next to impossible to bring any one of the family of the 
grasses—and wheat, oats, and barley, are but grasses im¬ 
proved by culture—to full maturity, whose solid frame¬ 
work is silicate of potash, unless both flint and potash 
exist in the soil. In some plants flint would appear to 
perform the office of woody fibre, as in the Equiselacia■, 
(mare’s-tail,) and bamboos, in the same way as the crys¬ 
tallized oxalate of lime does in many of the lichens or 
mosses. 

Again, as all the seeds of the tribe of grasses contain 
phosphoric acid, united with magnesian earth and ammo¬ 
nia, these inorganic matters ought to exist in every soil, 
upon which these seeds are sown, or in vain shall we look 
forward to reap a golden harvest. As we have shown, in 
like manner, that all plants of this class require silicated 
alkaline earths in order to perfect their stems or straw, and 
that unless the straw is so perfected the grain will never 
attain its full development, so of necessity must every soil 
also contain these inorganic materials, unless we supply 
such soil, or the plants growing in it, w’ith such a manure, 
or fertilizer, as shall contain these essential ingredients 
ready formed for absorption, by the young plant: since it 
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is this compound substance (a species of soluble glass) 
which excites in the plant the power of secreting the first 
particle of woody-fibre: in other words, which causes the 
incipient deposit or formation of wood—the plant still con¬ 
tinuing to accumulate this silieious material through every 
part of its structure. 

Without these requisites— inorganic compounds of alka¬ 
line and phosphoric salts; silicated alkalies and alkaline 
earths —the plants may become herbs, but never fructifying 
seed plants. 

Of so much importance, indeed, are the inorganic 
matters to all our arable soils, and as constituents of the 
manures we employ to them, that we may very safely 
select any analysed soil, or compost inorganic manure, for 
any plant, if we will only examine the composition of the 
ashes of its seeds and straw. If the soil or the manure 
sltall be found to contain the materials found in the ashes 
of the straw and seeds of any plant , we may rely upon 
such a manure, or such a soil, as fitted to the healthy 
growth and full development of that plant. 

This, then, most indisputably satisfies us that the mineral 
and saline inorganic matters of a soil or a manure, are of 
far more importance in agriculture than has hitherto been 
given credit to. It matters not what each plant, or natural 
family of plants, takes from the soil—that is, whether it be 
silieious earth, lime, or magnesia, potash, soda, phosphoric 
or sulphuric acid, some two or more of these it must ac¬ 
quire in order to attain perfection. Thus it is not every 
plant that requires silicated alkalies or earthy phosphates— 
for instance, the wood-sorrel abstracts potash only: the 
sharp sour taste of its juice being dependent upon the pre¬ 
sence of oxalic acid. The saline plants called salt-wort 
and jointed glass-wort (which grow abundantly in our salt 
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marshes—the latter being often sold for samphire,) appro¬ 
priate in their structure crystallized common salt, or at 
least, in the absence of this, some salt of a similar nature— 
as muriate of potash, &c. So the solid parts of the roots 
of the common marsh-mallow contain more phosphate of 
lime (earth of bones) than of woody fibre; while we find 
the leaves of the common lead-wort covered with fine horn¬ 
like or scaly processes of crystallized carbonate of lime, 
(marble). 

Thus, then, we see that all plants require alkalies or 
alkaline earths, as a base, with which to unite with some 
acid to form salts or saline compounds. In the grasses 
and corn-plants they exist as silicates and phosphates ; in 
others the alkali is united with tartaric acid, as in the 
common field-sorrel and juice of grapes; in others with 
oxalic acid, as in the wood-sorrel; in others with citric 
acid, as in lemon juice, &c. Again, in lichens we sec lime 
and oxalic acid; and this same earth, with carbonic acid, 
supplying the place of wood : while in the marsh-mallow 
we find lime and phosphoric acid preponderating over the 
woody fibre of the roots ! 

From the foregoing arguments and facts as to the part 
played by the inorganic compounds of the soil, or of the 
manure we employ in the production of food for man and 
animals, we are compelled to admit that the only rational 
principle—the true—the fundamental principle—in agri¬ 
culture, as far as regards the application of manures to the 
soil, or of the fitness of the soil itself to the growth of any 
particular species of plants, is, on the one hand to restore 
to it those constituents which have been removed by the 
crops, or to maintain its staple quality by what may be 
termed artificial means; in other words by supplying the 
soil with those inorganic compounds found in the ashes of 
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the plants themselves through the three respective stages 
of their growth—viz.: the young plants, their flowering, 
and seed-hearing. To accomplish these ends I have en¬ 
deavoured to lay down some few principles by which to 
enhance the value of the farm-yard manure. I have at¬ 
tempted to convince the practical farmer of the loss he sus¬ 
tains by neglecting such points, while I have also laboured 
to point out the simple, cheap, and expeditious means by 
which he may remedy the evil, with considerable advan¬ 
tage to himself, for a very inconsiderable outlay* 

It is true I have not entered upon the nature and proper¬ 
ties of many of those manures which have been recommend¬ 
ed—and some deservedly so—to the farmer ; such as lime, 
common salt, gypsum, saltpetre, nitrate of soda, guano, 
glauber salt, bone and sulphuric acid, rapecake, gas liquor, 
&c. :.thc limits of a mere Essay altogether precluding such 
notices in detail: nor have I at all entered upon either the 
merits or demerits of those many articles which figure in 
the manure market under the titles of vegetable fertilizers 
and artificial guanos: since not one of the latter is accom¬ 
panied by any statement (to the farmer) of what materials 

* If the practical farmer should raise an objection to the adopt ion of my 
views as regards the expense of the construction of a dung water tank, &c., 
I beg leave to reply to him in the terse language of Mr. Mechi’s fifth lcttc. 
in the Farmer’s Magazine for September, 181-1:—“ The iron gutters and 
pipes to our roofs may be found fault with on account of the expense; hut 
I really cannot see the utility or prolit of the present custom, that is, putting 
good and costly manure on straw and then washing it all out again by tens 
of thousands of gallons of pure water off the roofs, taking especial care 
that it shall poison the horse pond, and then run dawn to enrich sonic stran¬ 
ger's meadow at the first flood. I hope, in fifty years’ time, the farmer who 
docs this will be considered insane. The idea of a man throwing away his 
manure with his left hand, and, with his right, paying money to bring it 
back again all the way foom Peru or Africa, seems too ludicrous for the 
nineteenth century.” Admirable reasoning, and completely to the point. 
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such compounds are made up or composed. Like quack 
nostrums, they profess to remedy every evil and to cure 
innumerable diseases; but the inventors are none of them 
candid enough to declare upon what principle this amount 
of good is to be effected. The manures, or three com¬ 
pound Inorganic Fertilizers I propose to offer to the agri¬ 
cultural public, are fabricated upon the principle of the 
wants of each respective crop of the rotation system. For 
instance, where the grasses and white crops are required, 
that manure containing silicates and phosphates in excess, 
would be the best adapted, whether used at the time of 
drilling in the seed, or mixed with common manure, or as 
a top dressing in spring. 

Again, where wheal follows beans, only these ingredi¬ 
ents will be withdrawn by the latter, which that plant 
requires: in other words, which it can assimilate or appro¬ 
priate to its own individual use, as an essential component 
part of its organism or structural parts; leaving in the soil, 
besides its own excrementitious matters, the alkaline phos¬ 
phates and soluble silicates of the compound manure for 
the use and appliances of the succeeding wheat crop: 
these compound substances being perennial, that is, lasting 
over two or more years. In like manner of the generality 
of other crops; the only essential difference mainly resting 
as to the growth of the crop when first commencing with 
these manures—and this principle holds equally good when 
they are used as a top dressing in the spring.* The dif- 


* These manures, being for the most part soluble, admit of being dis¬ 
solved and diffused in water, and so applied by the water tank cart, in the 
same way os Liebig directs the composition or solution of bone in sulphuric 
acid and water: an advantage, in many circumstances, as dry seasons, &c.. 
of the highest importance. Again, as th b potential ammonia, or ammoniacul 
salts, as well as silicates of these manures are not volatile, the action of the 
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fercnt ingredients composing these manures, or compound 
fertilizers, are calculated from the exigencies of the plants 
to be grown in the common rotation system, ascertained 
by the chemical analysis, of what inorganic matters each 
•crop draws from the soil during the different stages of 
growth. The great and important use of chemistiy to the 
agriculturist consists, first, in enabling him to ascertain the 
proper food of all those plants it is his province to culti¬ 
vate ; second, of the proper method of preparing and ap¬ 
plying suitable manures; and third, of ascertaining the 
nature of the soil, so as to vary the composition of his 
manures according to the presence or absence of those in¬ 
organic materials which are requisite to the full develop¬ 
ment of the particular crop he is about to cultivate. By 
this means he will be able to supply whatever matters are 
required by each plant, as well as the quantity and pro¬ 
portion to serve for assimilation, by the crops in perspec¬ 
tive. If, then, these ends are attainable, and if the soil, or 
the compound manure, can furnish to the present as well 
as leave to the succeeding plant all the nourishment each 
requires, and that in a condition capable of being easily 
assimilated, we may fairly calculate, under average seasons, 
as a certain result upon reaping a good crop. Again, it is 
a certain fact that by the use of these compound manures 
many soils that are now termed almost wholly unproductive, 
may be rendered not only productive and fruitful, but may 
be further brought into that condition, as by i continued 

sun and air ■will not, as in guano, evaporate them from the soil; they will, 
on the contrary, remain fixed till removed hy the growing vegetation; 
while another important feature characterizing these compounds is, that 
they attract humidity from the atmosphere, and thus supply a constant 
source of moisture to the plants, as well as presenting their active ingredients 
in the only way in which the plants can absorb them, viz., in a state qf 
solution. 
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use of the manures, they will continue to raise the same 
amount of the same crop for three or four years in succes¬ 
sion, where only one crop can now be raised to advantage 

once in the same number of years. As we know for a fact 

* • 

from chemical analyses, that certain crops do withdraw 
certain substances from the soil, and that such a soil be¬ 
comes unfitted for raising a second or third similar crop in 
succession; so, then, do we know, too, as a fact, equally 
certain, that if we supply to a soil those matters abstracted 
from it by the previous crop, it will continue to produce a 
second, third, and fourth crop of the same plant every 
year: at least this argument holds good so far as corn- 
crops are concerned. With those plants which accumu¬ 
late numerous long and strong roots, an objection to too 
frequent a succession may be raised, but not in the more 
delicate ones of the corn tribe. 

From these short arguments it will be seen, that the 
compound manures I propose offering, are not only fertil¬ 
izers, but that, like bone, they administer to the other crops 
in succession; for, independent of the ammoniacal and 
alkaline fixed salts which enter into their composition, 
their base is a preparation from bone itself. I am thus 
candid as to the general nature of these compound fertil¬ 
izing manures, because I know how very easy it is for any 
scientific chemist to corroborate or refute my assertion. 
The secret of their preparation alone remains with me: 
that is, so far as the actual compounds of their composition 
being the result of chemical decomposition. All I shall 
say further here, is, that I have, during the period of fifteen 
years, put each of these manures to the test at different 
times, and in no one instance have I been disappointed in 
the result of any one experiment, even though in these 
trials, I only used the compound ingredients of each 
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manure separately: the preparation of the soluble silicates 
alone excepted—my experience of the important efficacy 
of which, has been confined to and within the last five 
vears; but with confirmations so ample, that I am com¬ 
pelled to rank these compounds as foremost, and on many 
soils, as absolutely indispensable in the cultivation of corn 
plants. As it is my intention to publish a prospectus of 
these “Compound Inorganic Manures,” fully explaining 
their action and for what crops to be applied, I need merely 
here specify that the price will not exceed 2."s. per acre, for 
wheat, rve, oats, and barley, peas, beans, grass, turnips, 
mangle wurzel, potatoes, &c. 

In conclusion—I trust the enlightened and liberal mind¬ 
ed agriculturist will admit, that I have at least, pointed 
out to him the necessity of better preserving the manures 
of his*own farm; and he will give me some credit for my 
candour, when I assure him, that if he will only do this, 
he will have little need of expending his capital uppn 
guano or any other artificial manures: convinced as I am, 
that by such means the importation and sale of such 
articles will be less required; or by their application the 
produce of the country will be materially increased. 


JOHNSON, rilINTEB, WISBECH. 



APPENDIX 


To the 'preceding Chapter. 

Fossil Phosphate op Lime. 

It will be interesting to the Agriculturist, and general 
reader to know that, the fossil bone deposits of the Sewal- 
licks, are practically inexhaustible, as the following infor¬ 
mation will show: 

“ ' On the departure of Dr. Boyle for Europe in 1882, 
Dr. Falconer was appointed to the charge of the Botanical 
Garden at Saharuupore, about twenty-five miles from the 
Sewalick hills. 

“ ‘In 1882, Dr.fFalconer commenced his field explora¬ 
tions by an excursion to the Sub-Himalayan range, and 
from the indication of a specimen in the collection of his 
friend and colleague, Captain, now Sir Proby, T. Cautley, 
he was led to discover vertebrate fossil remains in situ in 
the tertiary strata of the Sewallick hills. 

“' A brief notice of the fact, extracted from a letter, 
appeared in the Journal of the Asiatic Society of Bengal for 
1832, vol. i., pages 97 and 249. The search was speedily fol¬ 
lowed up with characteristic energy by Captain Cautley in 
theKalawala Pass, by means of blasting, and resulted in the 
discovery of more perfect remains, including miocene, mam¬ 
malia genera. The finding, therefore, of the fossil fauna of 
the Sewalick hills was not fortuitous, but a result led up 
to by researches suggested by previous special Btudy, and 
followed out with a definite aim in India. 

“ ‘ Early in 1834, Dr* Falconer gave a brief account of 
he Sewalick hills, describing their physical features and 
geological structure, with the first published section, show¬ 
ing their relation to the Himalayas (Jour. As, Soc. of 
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Bengal, vol. iii. page 182). The name Sewaliclc lmd been 
vaguely applied before, by llennell and others, to the outer 
ridges of the true Himalayas and the lower elevations towards 
the plains, llr. Falconer restricted the term definitely to the 
flanking tertiary range, which is commonly separated from 
the Himalayas by valleys or Dhoons. The proposed name 
was not favorably received at the time by geographical au» 
thoril.ies in India ; but it is now universally adopted in geo* 
grapby and geology, as a convenient and well proved desig¬ 
nation. Captain Herbert, in bis Mineralogieal Survey of 
the North* Western Himalayas, bad referred the Sub-Hima¬ 
layas to the age of the “ new red sandstone.” Hr. Falconer, 
on his first visit to the Sewaliek Hills, inferred that they 
were of a tertiary age, and analogous to the molasse of 
Switzerland (Jour. Ax. Soc. of Bengal, 1832, vol. i- page 97). 
Thirty years of subsequent research by ot her geologists have 
not altered that determination, although our exact know¬ 
ledge of the formations lias been greatly extended. Tlte 
researches thus begun were followed about the end of 1834 
by the discovery, by Lieutenants Baker and Durand, of 
the great ossiferous deposits of the Sewalicks near the 
Valley of Markunda, westward of the Jumna and below 
Nahun. Captain Oautley and Dr. Falconer were imme¬ 
diately in the field, and by the joint labours of these four 
otlicers, a sub-tropical mammalian fossil fauna was brought 
to light, unexampled for richness and extent iu any other 
region then known. It included the earliest discovered 
Quadruinann, an extraordinary number of Proboscidia be¬ 
longing to Mastodon, Slegodon, aud Elephas ; extinct 
species of Rhinoceros, Cbalieotberium, Equus and Hippa- 
non, Hexapostodon, Ilippopotnmi and Merycopotamus ; 
Iob and Ilippohyus; the colossal ruminant Sivatherium, 
together with species of Camel, Giraffe, and new types of 
Bovidae; also species of Cerous and Antelope, and Capra ; 
Carnivora belonging to the new genus Sivaiaretos and En* 
thydriodon, Felis Macltairodus, Hyaena, Cauia, Sutra, &c. 
Among the Aves, species of Ostrich, Cranes. &c.; among 
thelleptiiia, Mouotars and Crocodiles of living aud extinct 
species, the enormous Tortoise Colossochelys Allas, with 
numerous species of Emys and Triouyx; aud among fossil 
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Fish, Oyprinida and Silicisda. The general facies of the 
extinct Fauna exhibited a congregation of forms participat¬ 
ing of European. Asiatic and African tj^pes. A series of 
memoirs by l)r. Falconer and Captain Caulley, descriptive 
of the most remarkable of the newly discovered forms, 
appeared in the Asiatic ltesearches of the Journal Asiatic 
Society of Jlewjal (vols. xiii to ix inclusive,) and iu the Geo* 
logical Transactions. The Sewaliek explorations soon attracts 
ed notice in Europe, and in 1837 the Wollaston Medal iu 
duplicate was awarded for their discoveries to Dr, Falconer 
nud Captain Cautley by the Geological Society, the foun« 
tain of goological honors in England.”'' 

I am indebted for the above to “ E. Its.” Pamphlet on 
the Sewaiicks, and Deyra Dhoou. Published at the Pioneer 
Press. 




